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PAGE 55 
What set shall I buy? 


An expert tells you 
how to pick the right 


, outfit at lowest cost. 
An easy way to build a 
short-wave set—New 


Founpr en ideas in broadcasting 
on MONTHLY Pere — Hints for everybody. 


Just before the parachute opens—How aviators leap to safety through miles of sky 


Where electricity gives up its magic—page 45 
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Take-up 






\ shaped 
WEDGE _\4/{ PEIN 
ceeps handle P | a pty 
tight 4g mash them 






Wider 
EYE 
—takes stronger 
handle 






or 
/ Tougher 
—will not 
chip or 
batter 


The head 
stays tight 
—it’s a Plumb 


» heciner blows fall true and come easy with 
your Plumb Ball Pein —the hammer that 
skilful mechanics helped us to design for you. 

Off-center head adds driving power. Wider, 
stronger handle has more spring and “life.” 

Plumb Take-up Wedge keeps the black 
head tight on the red handle. 

Try a Plumb. Feel its easy swing. Then 
you will know why expert workmen choose 
these better balanced tools and why they all 
say “They’re worth more.” is 

1 1lb., $1; 1% lb., $1.15; 2 Ib., $1.30 


(except in Far West and Canada) 


FAYETTE R. PLUMB, Inc., Philadelphia, U.S.A. 


PLUMB 


Hammers Hatchets | 
Files Sledges Axes & 




















o* ze 





CTE the Plumb Take- 

up Wedge shown in 
this hammer. The wedge 
tapers sharply. It is deeply 
threaded. When tightened 
in the tapered hole in the 
handle, the V shape of the 
wedge expands the wood 
against all sides of the eye 
all the way in the hammer 
head. The wedge takes up 
the slack, forcing the handle 
to grip and hold the head 
on tight. 

You can retighten the 
handle of any Plumb Tool 
simply with a turn of the 
Plumb Take-up Wedge. 
Invented and patented by 
Plumb and used only in 
Plumb Tools. 


The Red Handle 
with the Black Head 


(Trade Mark Reg. U.S. Pat. Of.) 
EXCLUSIVELY 


PLUM 


PLUM 


tight 
aN 
A 





Look for this 
Plumb display 


It is the sign of a good 
hardware store. It 
shows the Plumb se- 
lection of the nail 
hammer, the metal- 
working hammer, the 
camp axe and the 
hatchet that you 
should own. 
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combine the two most de- 
sirable things in radio—dis- 
tant clear reception at the 
lowest possible price—there is 
only one radio receiver for you. 
That is a Crosley. 

When you listen in on a Crosiey 
—no matter what the price—you 
wonder, as thousands of others 


have, that such exceptional re- 
sults can be obtained and so 
reasonably. 


The answer is simple—quality radio 
receivers built in quantity production. 
During the past twelve months we be- 
lieve Crosley made and sold more sets 
than any manufacturer in the world. 
This is self-evident proof of Crosley 
Quality and Crosley Performance. Com- 
bined with Crosley excellence are such 
additional advantages as selectivity, 
ease of tuning, simplicity and beauty 
all at the lowest radio cost. 

Crosley has made it possible for every- 
one to own a radio receiver. You can 
start with the one _ tube Armstrong 
Rezenerative Receiver at $14.50, with 
out accessories —$22.25 with tube and 
head phones —the lowest priced regener- 
ative set on the market, and equivalent 
in reception to many two tube receivers 

“hea as more volume is desired, you can 
addtoitata very low cost. 


Or, you can purchase the three tube 
Crosley Trirdyn Regular which ha 
come through the summer period ot 
comparatively poor reception with 
colors flying —for only $65. In special 
mahogany cabinet to house necessary 
accessories $75. The combination of one 
stage of tuned radio frequency, with 


regenerative detector and reflexed amplification, has 


proven beyond a 
doubt that the features of selectivity, volume and ease of operation can be 
obtained with three tubes better than heretofore has been possible with five 
tubes We believe that no other set on the market combines these features 


80 well incorporated in the Trirdyn. 


In addition there are the C rosley 51, the two tube Armstrong Regene rative 
Receiver that became the bigge st seller in the world in just 24 ays, price 
$18.50. This set will at all times bring in local stations on the loud speaker 
and distant stations under fair receiving conditions. Distant stations can at 
all times be heard with ear phones; the three tube Armstrong Regenerative 
Receiver Crosley 52, that brings in distant stations eat loud speaker 
volume under practically all conditions, price $30; and the Crosley 50 and 51 

set in portable cabinets at $18 and $25 


These receivers, each in its own a thoug h assuring you as good or 
better rece ption than any other instrument of the same number of tubes, is by 
far the least expensive ever offered to the public. 


Before You Buy--Compare--Your Choice Will Be a Crosley 
itive Rece 1 Under Armstrong U.S. P. 


Are W.thoul Accessories 


ivers are Licensex 


FOR aucun cin DEALERS EVERYWHERE 
© 
THE CROSLEY RADIO CORPORATION 


POWEL CROSLEY, Jr., President 
1117 ALFRED STREET, CINCINNATI, O. 
Crosley Owns and Operates Broadcasting Station WLW 


Crosley Regener tient No. 1,113,14 


Write for Complete Catalog 
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Better -Cost Less 


“Tee 


——— Model 52, 


Price 


$30.00 


ae. three tubes ane 
He : Phones 


Crosley 
$45. 





Crosley Trirdya Regular, Price $65.00 
With three tubes and C “rosley 
Head Phones $80.75 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. 
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Price $14.50 


= 
Crosley Model 50 





With one tube ane 


Crosley Head 
Phones $22.25 





Crosley Model 51 
Price $18.50 


With two tubes and 
Crosley Head Phones 


25 


Crosley Model 51-P, 
rice $25.00 

With two tubes and ( ‘rosley 

Head Phones $36.75 


Radio 


CINCINNATI, 





See page 33. 
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MAIL 
THIS 
COUPON 


a 
The Crosley 


Corporation 


1117 Alfred Street 
0 


Please mail me 


free of charge your 
complete catalog of 
Crosley instruments 
and parts t gether 
»« ed 


j 
re) 
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Next Month 


radio doctor—An unusual! 


Coming 


How I play 


on ee ears 

article in which M. B. Sleeper 
points out the causes of most radio troubles and tells how to correct them. A 
story hiied with heiptul ! rs ‘Tan 


Can you walk a chal Ik-! ine?—Ninety-nine out of every hundred men 


C S s VC Coe H kins | niversity, in an account 
ent ng tests—storl f remarkable discoveries about human 
f T 
i Wal uu 


An idea worth $10,000 \\ t a baby’s t ry did fora ised lawyer 


ill of inventive 


1° . - 1 
i 


f 1 ries by ingenious n¢ ntitic methods experts even can 
ee I ; eon | f ee aa [ee | +] ae. 

a Puisn between the WOrk Oj everal individuals on the same machine 
A vivid articl portraying the march OF science in an unusual direction. 


And more than 200 other fascinating articles and pictures giving you all the 
news of radio and engineering science and invention, strange and unusual things 
people are doing, together with practical ideas for the automobile, the home, 
the home workshop, and the use of tools and machinery. 


























Th € ng classroom photograph was sent to give the students a broad, practical know! 
t is © from the Isaac Delgado Traiss edge. This is one of several thousand schools in 
School Jew Orleans, La. where PopuLar America where Porputar Science MOonrtHey is 
Scir t HLY is used regularly as a text used regularly in their courses of instruction 
POPULAR SCIENCE MONTHLY 
x Wr LANR OLIDINLS A 7 Ai 
Iss i ngle copy, 25 ce Year ibscription to United States, its possessior nd Canada. $2.5¢ 
re s I ered ‘ i iss ma r D 8, 1918 t the Post Office t Yor ider t 
‘ 18 I j matt O Depart me Canad Pr ed in \ 
i f I ing ¢ The cor n I I izine I t be reprinted 
hout per le In presenting in i litorial co 1erou ories of ne products App 1 “TCE 
POPULAR SCIENCE MONTHLY does not u rwrite the methods of the indiv rid als or concern oda icin: 
ther The e of PopuLarR SCIENCE MONTHLY articles, from them for stock-selling schemes is never 





H. J. Fisher, President; R. C. Wilson, Vice-President: O. B. Capen, Sect ry and Tre 
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$12,000 a Year! 


A. H. Ward, Chi- 
cago, held a small 
pay job. Now he 
averages $12,000 a 
year as a salesman. 
Last month he 
cleaned up $1,350 
—and he stepped 
into this kind of 
earnings as a result 
of reading this 


A. H. Ward book. 
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Chicago, Ill. 












$1,000 in 30 Days 
“After ten years. in 
the railway mail service 
I decided to make a 
change. My earnings 
during the past thirty 
days were more than 
$1,000.”’ 
W. Hartle, 
Chicago, Ill. 





First Month, $1,000 
“The very first 
month I earned 
$1,000. I was formerly 
a farmhand.’ 
Charles Berry, 
Winterset, Iowa. 





$524 in 2 Weeks 
“I have never earned 
more than $60 a month. 
Last week I cleared $306 
and this week $218." 
Geo. W. Kearns, 
Oklahoma City. 





City Salesman 

“TIT want to tell you 
tnat the. N. S: &.. A. 
helped me to a good 
selling position with 
the Shaw-Walker 
Company.” 


Wm. W. Johnstone, Jr., 
S. Minneapolis, Minn. a 


$554.37 in One Week 
“Last week my earn- 
ings amounted to $554,- 
37; this week will go 
over $400."’ 
F. Wynn, 


Portland, Ore. 








$100 a Week in Only 3 Months 
H. D. Miller, of Chicago, made $100 a 
month as stenographer in July. In Sep- 
tember, 3 months later, he was making 
$100 a week as a salesman. 


$10,000 a Year 
O. H. Malfroot, of Boston, Mass., 
stepped into a $10,000 position as a 
SALES MANAGER—so thorough is this 
training. 










































It would be just as easy to tell the same 
story about 20,000 men —even more —but 
what this book brought these eight men is 
typical. If you do not get a big salary in- 
crease after reading this message you have 
no one but yourself to blame. This amaz- 
ing book is 





NOP 


T seems such a simple thing —but Men in every f 
the eight men on this page who gad: Mo ; 
did this simple thing were shown oe coos Seicaee Weak ae 


the way to quickly jump from deadly, 
monotonous routine work and miser- 
able earnings to incomes running any- 


where from $5,000 to $10,000 a vi 


They Sent for the Book, ‘‘Modern 
Salesmanship,’’ That You 
Can Now Get-—-Free 
Possibly it is just as hard for vou at 
this moment to see quick success yt 
ahead as it was for A. H. Ward of 8 
Chicago. When he was a soldier i 
France, wondering how he would 
make a living if he got back home — |! 

safely, $10,000 a vear seemed a 


million miles away. But read what ; gheoheae 
happened after he had read the book Make This Free Test at Once 


Simple as A B C 


we want you to send for. Almost 1ou 
overnight, as far as time is con- | 
cerned, he was making real money. 3 ; 


In one vear he made $12,000. I Simp t ( 
There is nothing unusual about Mz: rt Box rsel 

Ward, or about his succe Tt 1 

after reading this book have duplicated yw you d 

what he did—Mr. Ward was simply wi { 

to investigate. 
‘he only question is—do you want to 

increase your earning power? If so—this  ! ou. 


book will quickly show you how to do it in 


an amazingly easy way. NATIONAL SALESMEN’S 
Success Inside Twenty Week TRAINING ASSOCIATION 





Ss = a 
pe ° 1 Dept. 15-S 
There is no long, drawn-out wa Iter 53 W. Jackson Blvd., CHICAGO, ILI 
you have sent for this book befor: 1 ses: Si ies sti; Sl Ge Sass ici ict GER SS ET tg ee 
begin to do as the men on this page ad National Salesmen’s Training Assn 
Within twenty weeks you can be read Dept. 15-S, 53 W. Jackson Bivd., Chicago. III 
to forge ahead. This may sound remark- , 


| 

| 

| 
able—but after seventeen vears of intet ' 
investigation the National Demonstration 
Method has been perfected—and this means | 
you can now step into a selling position | 
in one-fourth the time it formerly took to | 
prepare for this greatest of all money- | 
! 


making professions, oe 
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“opal Opportunities 


ger Popular Science Readers 








AUTOMOBILES AND ACCESSORIES 


AUTOMOBILE Parts—Used parts for most any car at 
if tory Hst prices. Allen Briscoe, Buick, Cadillac, 
rs, Chevrolet Dodge, Dort, Grant, Hudson, Hup- 
Oakland, Overland, Oldsmobile, Reo, Studebaker 
ny others Send list of parts wanted. Century 
ts Co., 4105 Olive Street, St. Louis. Missouri 
Mi INEY!—Silvering 
shing tableware, 
8 free. 























mirrors 
Outfits, 
Marion, 


autolights, radia 
stoves, brass beds, 
Ww rite—Sprinkie-Plater, Dept. 


tors, 
etc 


96, 








Vt LCANIZERS, tools, 

it ct from factory 
ierson, Ind., Dept 
R Owners—Carbon 
formu $1.00 Albion Boyers 


supplies, tires, 


Rubber 


materials, 
Miller-Anderson 
P.S.-3 
trouble banished forever. 
Box 52, Rutland, Mass 
BICYCLES, SUPPLIES 


Must be 


















MOTORCYCLES, 


Zz00 Used Motorcycles 
once We have Harley-Davidsons, Indians, 
Excelsiors, Clevelands. Prices $25.00 Ll Pp 
» for our Bargain List. Myerow Brothers, Dept. C, 





OVERSTOCKED 
sold at 



































eley St , Boston, Mass 
DON'T buy a bicycle motor attachment until you get 
pur talogue and price Shaw Mfg. Co., Dept. 4, 
salesburg Kansas 
MODELS AND MODEL SUPPLIES 
HULIT & Co. 625 ckson Chicago, Llls. Experi 
nental Machinists Mo el fakers Dies Patterns 
plete general Machine shop. Ex-Lamson 
Wt iake working models for inventors and expert- 
nental work Td Gar Ty a complete stock of brass gears d 
m< ippliee. Send for catalogue The Pierce Model 
W Tinley Park, Illinois 
ey ELS Dies Metal Stampings, Light Manu- 
facturing Modern Shop Re sonable Pri es. Osborne 
Register Compiny. Penrrl Stree Cincinnati 
MOTORS. ENGINES AND MACHINERY 
ng Block Machines and Molds 
*te Manufacturing Co., 307 So 





















rer’s Surplus Sale. MHP. $8 5C, 
50. 8 Volt Charging Gene erators, 
ing Plants—Generators—Light 
achinery atalog. Motor Specialties Co., 
fton Pe 

MR ADV E RT ISER: Ask to-day for a copy of the 
tion Advertising Rate Folder It contains 
important facts which will prove interesting 
ble to you. It also tells ‘‘How You Can Use 

science Monthly Profitably.’’ You'd like t 

y Address your inquiry to: Ma 





fied tising, Popular Science Monthly, 
venue, New York 


DUNKIN 





Engineering Co Patents Developed 








Mfodels Furnished—Spec. Machinery 13000 Superior 
Avenue, Cleveland, Ohio 
MANUFACTURING 
DIES, , Fools and General Manufacturing. Models ; 


} 
ring of new inventions our specialty. Logan 
id ae oy Co. 126 S. Clinton St., Chicago, Ill 

DEVELOPING ideas and manufacturing our spec 
cialty Absolute satief action. 33 years’ experience; write 
us. Tt Die & Specialty Co.. 2018 Elm 8st 
Cinci 


manufac 











We design and build special machinery, tools, dies 
and fixtures Experimental work Reliable Ma 
Co.. 400 West 22rd Street, New York. N. Y 

MACHINE TOOLS 

BARGAINS No S34, Garvin Milling 
8185.00. 20’ Drill press, $50. 13” x 5’ 
lathe 125 Complete Ii ne machinery 
iN Supply Co 7 E. Pearl St., Cincinna 


jigs. 
chine 








Machine, 
Steptoe engine 
Cincinnatl 


fachir ti, O 
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AVIATION 
AIRPLANES, Flying Boats 
ies. Balloon baskets, $50 Compass, $15 I f 
ble goggles jumbo, $3.50, wide-vision, $5; le ather hel- 
ets, $4.50 26x4 wire whee ‘Is, $6.50; used casing, $2 
ew tubes $2 Floyd Logan, 716 W. Superior, Cleveland, 
mnio 
“THE American School of Aviation announces a new 
correspondence course in mechanics of aviation A 
training in practical aeronautics American 
Aviation, Dept. 674-B, 3601 Michigan Ave., 
llinois 
BOYS get a three foot 
Write to Aero StI 


ery 








Motors, Air 





Seen 











el aeroplane free 
3050 Hurlbut Ave., 


Nothing 
Detroit 


mo 





WANTED 
WANTED Light M ry 
fodel High Speed 
ish Prices Pz ic d. Motor Speci 
AGENCIES Wanted Submit 
Bros.. Manufé eturet rs 
2, British Guiana 
DETECTIVES nee 
cessary. Particulars 





, Drill Pressea, 
Motors Best 
Crafton, Penna 
Da rticular Grenada 
Representatives, Buxton, Deme- 


ne nd 





I 
Gasol ? Stear 
Ities Co 





rar 





ywhere. Experience un- 
Write, George Wagner, 
ner Government Det 1968P Broadway, N. Y 

WANTED—Inventor’ Experimental work, wood, 
metal patterns, machine vork, rubber mill under one roof 
es nd eg Miller-Anderson Rubber Works, Ander- 
liana. Dept. P S.-! 


led ever 
fiee 
ectiv 














AMERICAN MADE TOYS AND NOVELTIES 








OPPORTUNITY to start Manufacturing Metal Toys 
and Novelties No experience necessary Enormous 
fdemand exceeds supply We furnish, at cost, casting- 
forms for production and buy entire output lso place 
yearly contract orders Casting forms made to order 
Catalog, dvice information free Metal Cast 


an 
Products Cc 0., 1696 Boston Road, New York 











ae PRIZES 


To win one of these cash prizes is easy, 
and every reader is invited to enter this 
fascinating competition. Just write a letter 
of not over seventy words answering this 
question: — 


What Advertisement of “Money 


Making Opportunities” 


in this 


issue interests you most and why? 


Here are the prizes we will pay for the ten 
best letters answering the above question: — 


First Prize. ... 


Se 


- $10.00 
5.00 


cond Prize 


Third Prize....... 3.00 
And 7 Prizes 
of $1.00each ...... 7.00 


First read every one of the “‘Money Mak- 


ing Opportunities” 


6 to 
yo 


ch se and decide on the 


teres 


24. Check the ones that interes 


advertisements on pages 


t 


Then read over the ones you have 


one that 
ts you most. 


in- 


Then write a short letter, not more than 
seventy words, telling us why the advertise- 


ment you pick interests you most. 


Remem- 


ber that ten prizes will be awarded. You 
have a good chance of winning one of them. 


Be sure to mail 
Nov. Ist. 


the « 


us your 


order of their merit, 


are most interesting and best expressed. 

The names of all the prize winners and 
the letters that win the first two prizes 
will be printed in this column in the January 
issue. Address your prize letter to 


Contest Editor 


POPULAR SCIENCE MONTHLY 


250 Fourth Ave., New York City 





Last Month’s Prize Winners 
: : irst Prize of $10.00 goes to Mr. Vernon 


J 


answer before 
The prizes will be awarded, in 
for the letters that 


Br y of Decatur, Illinois, for his letter 
regar( rd; ing the advertisement of W. Stedman 
Richards. Here is Mr. Bradley’s letter: 

Dear Sir 

I have cz arefully read the ‘Money Making 

Opportunities"’ in Popular Science Monthly 

The a ertisement of W. Stedman Richards 

{nterests me most because of formula which 

I purchased for $5.00 is making me financially 

independent. I had spent nearly $4.00 and 

two years cf experimenting which could have 

been saved. I owe it all to the common sense 

of this advertiser ee advertise 

VE RNON BRADLEY. 

Miss Margaret L. Smith, of St. Paul, Minne- 
sota, wins the Second Prize of $5.00 for her letter 
on the advertisement of the Handy Specialty 
Company. Miss Smith's letter follows: 


Dear Editer 


‘“‘Money Making Opportunities” threw a 
life-saver to me in the form of a ‘gas gun’ 
offered by The Handy Specialty Co., saving 
steps, time and temper. Previously my 
sisters ran the car ‘gas dry’ and when I 
drove, I was invariably stalled at an Iin- 
opportune tlace without gas. 

Now thanks to helpful advertising In 
*‘Money Making Opportunities” in Populas 
Science, I can leave the garage without fear of 


being stalled. 


MARGARET L. SMITH. 


The Third Prize goes to Martin Aaron of 


Brookly n, 


verti 


TI 


Edward York, Alleghany, 


Kn 


Reynolds, 


Y., for his letter on the 
sement of the Fyr-Fyter Company. 

1e winners of the other seven prizes are 
Va., C. LL. Mee 


Beverly Hills, Cal., Charles 
Creck, Pa., Mrs. J. F. 


SF cs 
Spruce 


ight, 


Lovell, Danville, Va., Miss Charlotte Hall, 


West Upton, Mass., H. 


e, 





D. Chapman, Berke- 
Cal., Miss Virginia Bowes, North Topeka 
nsas. 


ad- 





Rate 30 Cents a Word. A 10% discount is 
allowed on all contracts for six conaecutioe in- 
sertions. Advertisements intended for the Jan 


uary issue should be received by November 5th 





RADIO AND SUPPLIES 


68 STATIONS on Crystal without tubes or batteries. 
You tellows who haven't tried my hook-up con't kuow 
what you are missing. Write, Leon Lambert. 670 Volut 
sia, Wichita, Kansas. 


RADIO tubes, Dil, 
$4.25. 








Diz, UV199, UV200. UV201A 
Dutch radio tubes, D12, D200. D201A, $2.50 





Crystal set, 50c. Add postage. Radio Sales C'o., 1168 
North Kingshighway, St. Louis, Mo. 
RADIO Generators: 500v 100 vatt $28.50 Battery 


Charging Generators, $8.50. High Speed Motors. Motor 
on enggua Sets all sizes. Motor Specialties Co.. Crafton 
enna. 

2,650 MILES Distance with one tube. Any Norir¢ 
understands our Simplified Instructions, including Pane’ 
Layout and Photo, 25c. Vesco Radio Co., box FS 117 
Oakland, Calif. 

PIJUR Generators, brand new ¢€ vo'ts meximurm 
output 22 amperes at 2000 r. p. m. complete with auto 
mstic cutout for charging A battery. Government surplus 
price $10.00. Cook County Sales Company, 2454 Calume? 











Avenue, Chicago, Ill. 
RADIO Callog—Game— Map—Score Sheets Instruc 
tions, etc., 35c. Agents wanted. Dept. 1, 918, Garrick 


Chicago. 
EDUCATIONAL AND INSTRUCTIUN 
DOUBLE entry bookkeeping mastered ir €C hours 
guaranteed; diploma. Interrational Bookkeeping In- 
stitute, Springfield, Missouri, Desk 10 
LINCOLN-JEFFERSON University. Home Study 'n 
Academy College, Theological, Law, Music, Pharmacy 
Business and Graduate schools, leading to degrees. Bos 

















G, Capitol Building, Chicago. 

FIREMEN, Brakemen, Baggngemen, f'eeping car 
train porters (colored). $140-$200. Experience un- 
necessary. 838 Railway Bureau, Fast St. Louis, Ill. 

DRAFTING, Tool Desigring and Mathematics teught 
by mail; combined course or separate subjects. Harding 
School, Box H, Highland Park, Michigan. 





BE a detective. Excellent opportunity to earn big 
money, travel, thousands of dollars offered in ah ho 
Established 1909. Particulars free. Write to C. T. 
wig, 424 Westover Bldg., Kansas City, Mo 

ALL men, women, boys, girls, 17 to 65, willing to accept 
Government Positions, $117-$250, traveling or statione 
ary, write Mr. Ozment, 295, St. Louis, Mo., immediately, 

MEN 18-35. Become railway Postal clerks. Come 
mence $1600 year. Common education sufficient with 











our coaching. Particulars free. Write immediately. 
Franklin Institute, Dept. R39, Rochester, New York 
RAILWAY mail clerks, $133-$192 monthly. Many 


other openings, $117-$250 per month. Information free, 





Write immediately. Chicago Civil Service College, T-70 
Kesner Building, Chicago. 
YOUR Handwriting Portrays Your Character. Send 


Ink Sample of own or friend's writing for expert analysia 
with 25c for astounding demonstration of dominant 
characteristics. Real guide to success. B. Pencraft, 
Collins, New York. 


USED correspondence school courses save over half 
Bargain catalogue 1000 courses free. Used courses 
bought. Students’ Exchange, Dept. A, 47 West 424 
Street, New York. 

DETECTIVES Earn Big Money. Fxcellent oppor- 
tunity. Travel. Fascinating work. Experience un 
necessary. Write, George Wagner, former Government 
Detective, 1968P Broadway, N. Y. 


QUICK profit, guaranteed workable, Mail Order 
plans with complete detailed instructions in modern 
successful methods. Ten years of research and experience, 
Southwest Bonded Mail Order Service, Box 321A, 
Oklahoma, Okla 

HIGH School, Normal, Business, Law and Collegiate 
courses thoroughly taught by mail. Typewriting course 
free. Apply Carnegie College, Rogers, Ohio. 


TRADt AND TrCHNICAt SCHOOLS 


CHICAGO Technical College offers short, intense} 
practical courses in Drafting and eevee 
mechanical, electrical, structural—Architecture, Building 
Construction, Plan Reading, etc. Courses fitted to your 
needs. No time wasted. Instructors are experts. Grad- 
vates in demand at big salaries. Opportunities for part- 
time work while studying. Day and evening classes 
2ist year. Enter apy time. No special preliminary 
training required. Low tuition—easy terms. Write for 
poe -page illustrated Blue Book, describing oper tunities 

pen to our graduates. Chicago Technical liege, 28 
Chinese Tech. Building, Chicago. 

FARN ten to fifteen dollars per day laying brich. Any 
intelligent man can become a bricklayer with three 
months training tn our school, and three to six monthe 
practical experience, during which he can earn 60 to 906 
cents per hour. No age limit. Tuition reasonable. Send 
for catalogue. Associated Building Employers, 12 
A. B. E. Bldg., Grand Rapids, Michigan. 


$10 TO $20 r day. Prectical courses in Sigp- 
Pictorial-Auto ainting—Decorating—Graining—Mar-: 
bling—Paperhanging—Low Cost—Catalog Free. Chicagc 
Painting School, 157 W. Austin Ave., Chicago. Til 

EI ECTRICITY— Learn at home in your spare time 
Get into this great field of opportunity and big pay. N< 
special experience or education neccssary. $3,600 t 
$10.000 a year paid to experts je is your one big 
chance to get out of the low pay rut. Send for big free 
book on Electricity—it is free. . & H. Engineering Co 
Dept. CN-16, 1422 W. Monroe St.. Chicago, Ill. 

PF NMANSHIP 

YOUR signature (12 styles), finest you lbave ever seen 
Send qu«rter, Meub, Expert Penman, 2051 Lake, Pasa 
dena, Calif. 






































More Money Making Opportunities 
on poges 8 to 24 
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7e Most Fascinating 
Story of Human Progress 
Ever Written / 


Where did you come from? What savage ancestors slumber in your soul? 
. ae ae How did you get your name? What external forces have for ages been 
ee oye! \ moulding you, changing you, making you into what you are? 


AC pate “The Customs of Mankind” 





~ b r + . } . 1: m4 ? 
WAY OME back with us to the do certain things, say certain You must see it. Take advan- 
co eV wy dawn of life! See man in things, want certain things? tage of this special of No 
2 \REZ the very birthplace of his exis- ~e imei money sn : u 
, ih a } J r . ; T. ee 
i ‘1 ‘ tence, follow him through sav- First Edition Offer : s 
Ba / XS) } agery to civilization, watch him to You bites 4 
x! emerge from beast to man—see reper Chset PAT +» “The Custor f M 
‘ Hy 0 The Customs of Mar will 
&, your own self in the making Ae ce aa shines: 4 to go forward t { \\ 
yy . citat 4 1: Te 101d you yreathles ¢ O A 
he The Customs of Mankind” is ¢over. There are 133 ret é 1 
or a remarkable new book unlike illustrations, 753 pages of extr o.IS is 16 
! ) charge { nayvment | 
any you have ever read or ordinary text, 10,000 tal a James ke a pads th 
AY seen. The author has searched yourseli—an education In one a ea 
Ps oe ibe . i= 1as searc ne . : : . ; ae es f 
vices { Denes tae gee ot funtory,. POSE SOs een Vue. “aren't. 








has gone back to the cradle of | rear ae 
e life, and has written truthfully e ref 
Titles and simply of the many amaz- 
ing things she has discovered. 

rT) And these things concern you— 

fi om the table concern the impulses and in- 

of contents  stincts that crowd through you 
today—concern the habits and 

customs observed by you today 






eG eg) [nc Det. A211, Garder 
ee 


THE age, 





The childhood of man 
Daily life of primitive man 


Fear and gp edn —concern the manners ap- | . ! Dout I t.A 2511, 
‘he age of dream interest ma : . : 1 ( w York 
The evolution of celigion proved and accepted by a high- UILLIAN| J beautiful e ' 
The first human relationship ly polished society. : Pe | P 
Man's first language 7, a ‘ . cl I w $2.95 
The discovery of voice Do you know how fire was ea . 
The girl in primitive life <enVvered? gee 2 a } ‘ r r and 
The first kind of courtship di covert d? ‘ W hy man began t ey refu i I a g l am to 
The antiquity of human marriage to clothe himself? When faith i judge. 
ove entors marriage : ae 
Wedding customs and their Wasborn? How primitive man 
_ origins explained the miracle of birth, Na 
Food and civilization aie : 9 3 
The playdays of humanity the my stery of death? How 
Life’s dance arris {IS : “ Ad 
The habit of dress our marriage _ cus toms came 
Survivals in games into being? When man began 

‘ 5 “rs i 5 « . . ( 
Tape snpAEHENSOnS to talk? How the kiss omgi- = 


—and a wealth of other 2 
interesting subjects! nated? Do you know why you 
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S SERG Ab asa ere brmem Aye 





words, they made him worth HALF A MILLION DOLLARS | 


IN FIVE YEARS. 


Fourteen Words 
of Magic Power 


—that is what the multi-million- 
aire gave to the young man who 
saved his life. He wouldn’t give 
him MONEY because given | 
money usually breeds neglected 
opportunities. He couldn’t give 
him a JOB because the young 
man didn’t know enough. So he 
gave him instead that which had 
enabled himself to create his 
multi-millions: FOURTEEN 
WORDS OF MAGIC POWER, 
and when that young man un- 
derstood and used those fourteen 


READ ABOUT IT FOR YOURSELF 


The BOOK 


rou like. 


ista couple of pages 
have FREE if y 
“Li sten 


Here are j 





you have saved 
that 


young man 
Arthur had ey 

hi in the conversation Pa 

d I want tore ward you.’ 

hope you won’t—”’ began Arthur, fearing 

that he was about to be dismissed with some 

small present of money. 

The other understood. “‘No, I am not going 

to insult you by offering you a few dollars. 

I couldn’t give you a great deal of money 

without taking from you with the same hand 

most of your incentive to make something of 
ourself and of your life.”’ 

would have liked to argue that point, 





Arthur 


It won’t cost you a cent to do so and 


| 

| as it was to Arthur Holmes. 

you can use them; if you do they wil 
happy, indeed they will bring you w 


a en ee ee eee 


CHICAGO TECHNICAL COLLEGE, 


Dept. 1131, 118-132 East 26th Street, CHICAGO 


Send me FOURTEEN WORDS OF 
It’s agreed that I pay you nothing and 
return. 





Present occupation 

Home 

City 

yp a 
To get this interesting and valuable little 


fill out this coupon or give same informatio 


You can understand these Magic Words 


but obviously there was something more 
coming, and he was too keenly interested. 


“Instead, then, I am going to give you some- 
thing which will give you whatever you 
want. Call it an amulet... .a talisman 

. @ magic rune... . call it whatever 
you like, but believe me when I tell you that 
this .... secret .... which I am going to 
give you is the secret of my success and of 
the success of everyone in the history of 
mankind who has ever really succeeded. 
even of nearly all of those who only thought 
they did.” 
—Read the rest of the story—the FOUR- 
TEEN WORDS and what they did—and | 
may do for YOU! 


i it may be worth half a million to you 
s, and 
1 make you rich and famous, useful and 
hatever you want. 


Fourteen Words 
of Magic Power 


MAGIC POWER. 
owe you nothing in 


Age 








FREE to YOU 
in return for 
This Coupon | 
Chicago Technical } 

College 
118-132 E. 26th Street | 
Chicago, Illineis 


State 


book absolutely free 
non card or in letter. 











MONEY AT HOME 


Start permanent business. Every- ™ : 

Sins furnished. Work anywhere, only table room aaa 
d, $25.00 to $75.00 weekly operating Tangiey Art Portrait Landscape 

Princes Business. No experience necessary. Hundreds successful 

Quickly learned tr a. Free booklet 

Tangley Company 217 Main, Muscatine, Iowa 





10 lessor 








The University of Chicago 


Courses in English, History, Chemistry, Business, 
Mathematics, Education, Psychology, and 35 other 
subjects command credit toward a Bachelor degree. 
Begin any time. Address 25 Ellis Hall, University of 
Chicago, Chicago, Il. 

























You've heard your 
neighbor praise this 
wonderful weekly mag- 
azine that 3 million 
peopleread, Unbiased 
digest of national and 











world affairs. Chock 
full of just the kind of 
reading you want. Sci- 
ence, politics, travel, fun, fashions 
question box, books, health— ort nt 


and instruction for all. Send 15c (coir t =) 
paper on trial 13 weeks or $1 for 1 year (52 isst 


today for this big S 
THFINOT 559 Langdon Sta., Washington, D. c. 


PATHFINDER, 












Money Making Opportunities 








ADVERTISING 
ADVERTISE in 24 metropolitan dailies, 24 words, 
$15.00. Helpful Guide listing 1000 publications, 40 
stamps. Wade Company, Baltimore Blidg., Chicago. 





28 WORDS in 80 Country 
Shaw, 221 A. Northeast, 

ADVERTISING 
free. Charles A. 
sylvania. 

24 WORDS combine list of 70 Sunday 
newspapers, $6.00. AdMeyer, 4112 P. 
Louis. 


ADVERTISING in all magazines and newspapers at 
publishers’ lowest rates. Sales letters, booklets, folders 
planned, written, illustrated. Taylor's Advertising Ser- 
vice, Dept. A, Freeport, Illinois. 

INCH (display 100 magazines thrice, $8. 
Alaska, St Lous. 


‘Lown spewepnnes, $3.40 
Washington, D. 

rates for ae ‘and weeklies 
Lutz, Apartment 241, York, Penne 








and weekly 
Hartford, St. 








Beck, 5400 





SN TTS 
PRINTING, ENGRAVING AND MULTIGRAPHING 





TRADE-MARKS, letterhead cesigns, illustrations for 
advertising. Letters, folders, booklets, written. Quick 
service, fair prices. Taylor's Advertising Service, Dept 
B, Freeport, Illinois. 

LETTERHEADS—Hammermill 
$2.65 cash. Other printing, 
Marietta, Ohio. 


225 BOND Letterheads, 





Bond 8% x 11, 500 
MacDonald Printery 





Envelopes, Billheads, Cards, 





$1.25 each. Combination $4.00. Economic Printery 
Leonia, N. J. 
COMMERCIAL Printing. Write requirements 


Franklin Press, B-34, Milford, New Hampshire. 
BETTER Printing for Less Money. Write us about 

your printing needs and you will save money. Ernest 

Fantus Company, 5 South Dearborn Street, Chicago 


EMBOSSED business, personal stationery. Samples, 
stamp. Daniels P. Company, Pittston, Pennsylvania. 
CIRCULARS, 3x6, 1,000, $2.00; additional 1,000, 60¢ 

















6x9, 1,000, $4.25; additional 1,000, $1.75. Other printing 
reasonable. Few samples free. A. H. Kraus, Kraus 
Bldg., Milwaukee, Wisconsin. 

DRAWINGS = Cuts to order. Artist Cressman 
Washington, New Jersey. 





“ARISTOCRAT —embossed 
Reputation, Saceaien for 
261 South Main, 


stationery. 
Btamps. Apex 
Wilkes-Barre, Pa. 

AMERICA'S leading Mail Printers Want Your Work 
We have every facility, we give you highest quality, 
lowest prices and guarantee satisfaction. Bond Letter- 
heads and envelopes, 1,000, $3.50; 5,000, $14.50. Get 
our estimates on other work first. Chadsey-Meador 
Co., New London, Conn. 


DUPLICATING DEVICES 


STENCIL Duplicating Outfit—$2.00, 
Prints Typewriting, Handwriting, etc. 
Primos Specialty Co., 3-X, Primos, Pa. 


OFFICE DEVICES 


ADDRESSING machines, multigraphs, duplicators, 
folders, check writers, alers, dictating machines, at 
about half new cost. Pruitt, 170-Z North Wells, Chicago. 


ADDING MACHINES 


FREE trial, marvelous free adding machine. 
subtracts, multiplies, divides, automatically. 
equals $350.00 machine. Price only $15.00. Speedy, 
durable, handsome. Five-year guarantee. Used by 
largest corporations. Write today for catalog and free 
trial offer. Lightning Calculator Co., Dept. O, Grand 
Rapids, Michigan. 


Exclusive 
Company 











$3.00, $4.00 
On Approval 














Adds, 
Work 








TYPEWRITERS & SUPPLIES 
TYPEWRITERS all makes. Save one-half. Thor- 
oughly rebuilt in our factory by the famous ‘Youn: 


Process."" Fully guaranteed. 
standard makes. 
for Catalog. 

Chicago, Ill. 


MAIL ORDER BUSINESS 
NEW Mail Order Plans, Ideas and Suggestions. In 


“Business Progress’’ Magazine Each Month. Sample 
Copy 10c. 734 Cherry, Kansas City, Mo. 


$50 a week, evenings. I made it. Mail order business} 
booklet for stamp tells how. Sample and plan 25c. Free, 
12 articles worth $3. Alps Scott, Cohoes, New York. 
BRANCH OFFICE SERVICE 
PITTSBURGH Office and Representation 
Pittsburgh Office Service, 973 Union Trust Bidg. 
INFORMATION 


COMPLETE, accurate information on any subject, $1. 
National Information Bureau, 1429P Milton St., Grand 
Rapids, Michigan. 


Free trial. We handle a 
Cash or sold on easy terms. Write 
Young Typewriter Co., Dept. 504B, 

















Free. 











LANGUAG”™S 
WORLD-ROMIC System, Misterkey to’: 
Primers, $1.94 each language; Chinese, French, Spanish 
Pronunciation-Tables, 30c. Dictionaries, grammars, 
4,000 languages. Languages, 8 West 40th, New York 
STAMMERING 
ST-TUT-T-T-Trxt{NG and stammering cured at 
home. Instructive booklet free. Walter McDonnell, 59 
Potomac Bank Buil‘ing, Washington. D.C 
DOGS 
registered bull 





ll languages; 














BEAUTIFUL 
501 Rockwood, Dallas, Texas. 

FOR sale, high class Fox and Beagle 
and well broken; puppies of all breeds; I ship C. D. 
See the stock before you pay. Stamps for ae “ ar, 
Landis-Kennels, Mohnton, Pennsylvania. 

THE World's Largest Dog 
Oorang Airedale watch dogs, 


pups cheup; Bulldogs 





hounds, — 





hennels offer for sale 
automobile dogs, children’s 


companions, farm dogs, stock drivers, hunters and 
retrievers. Also Big Game Hounds, Coonhounds, Fox- 
hounds, Rabbit Hounds and thoroughbred Hound and 


Airedale puppies. Satisfaction and safe delivery guar- 
anteed to any point in the United States. Large illus 








Every sportsman, trapper and 

Nature lover shuld know this wonderfu 

fascinating art. Save your troohies Bis 

— jaccess guaranteed »,000 grat 
Investigate. Write for Free Boo 




















trated descriptive catalog free. Oorang Kennels—Box 
208—La Rue, Ojo. 
a at home to mount birds, ani- CHALK TALKS 
me heads; > " : 
a. -* Cammmlete igsacns.) Basily and quickly LAUGH producing program, $1.00. Circulars free 
learned by men, “pore ond © ~ Cartoonist Balda, Oshkosh, Wisconsin. 
Boon. gr rree. Vaxstoreny TRICK cartooning made easy. Two New Programs 


with Beginners’ Instructions, $1.00. 
Portsmouth, Ohio. 


More Money Making Opportunities 
on pages 6 to 24 


Footlight Cartoons, 
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N A COMPARATIVELY few 

years, the electrical industry has 
developed from the experimental stage 
to one of the biggest industries in the 
country, giving employment to 250,000 
people. 

Wonderful as has been its past, the 
future of electricity will be even more 
remarkable. As Thomas Edison says— 

“Fathers sometimes come to me or 
write to me about their sons and want 
to know if I would recommend elec- 





tricity as a career. 
“Well, if I were beginning my 
career again, I should ask no better 


field in which to work. ‘The chances 
for big, new electrical inventions are 
much greater than before the telegraph, 
the telephone, the electric light, the 
electric motor and radio were invented.” 


, There is no doubt that electricity 
offers a wonderful opportunity, and 
, young men who start now and train 


themselves to become expert in it are 
assured of a profitable future. 

It is universally acknowledged that 
the courses in electricity offered by the 
International Correspondence Schools 
are the best, most complete and most 
practical home-study courses offered 
to-day. The lessons are easy to learn, 
easy to remember and easy to apply 
because they were prepared by prac- 
tical men, including— 


EDGAR KNOWLTON 
Electrical Engineer, Alternating Current Engineerin 
Department, General Electric Company. 














ieeleaieeraeemaeentie neo 








J. LESTER WOODBRIDG E, B.S and M.F. dav wet} lent +} Int 
Chief Engineer, The Electric S ge Battery ( Ro ar ae a : =e 
pany. national Correspondence Sch he 

O. J. BUSHNELI ee ee a P ¢ 
Superintendent, Med er Depar IS a good Wail I 
Edison Company. will only make the start. 
S. A. FLETCHER, B.S as a 
Electrical Engineer, Alabama | ) Write for this Free c 
H. B. GE AR, AB. and M.C. Booklet ——=————— 
Engineer of Distributior ( ) n . * ¢ | Ee 
re anal ; I I. C ; ELECTRICAL" |} 
. KNOX ( cot tiga | i] ENGINEERING | | 
Consulting Electrical .? I ) q : 
Bet. FF ARHAM, M.E 
Electrical Engineer, General ! ric ( pan} 
E. F. BRAC KEN, B.S. 
General Inspector of Sub i ( 
Edison Company. t | 
S. H. MORTENSEN a 
Designer of Alternating Current M ( 
tors, Allis-Chalme Manufacturing ¢ Mail the ¢ pon 7 

The value of these courses is SO Well xs exes eee eee es TEAR OUT HERE = — — —— oe 
known that they are recommend | by siidhiemaaeas bg -0-D, Scranton, Penna.” SCHOOLS 
leading electrical authorities every- } ' gf eH ry ges H 


where. 

Dr. Charles P. Steinmetz, 
electrical wizard of the 
tric Company, said— 


the late 
General Elec- 4 


“T am familiar with the textbooks and 
methods of instruction used by the Inter- QO 
national Correspondence Schools in thei 
course in Electrical Engineering, and | 
also know of a number of young men who 


have taken these courses with great benefit. 
[ believe that any young man who is inte: 
ested in electricity if he will apply 
to one of these courses will find it a prac 


himself 


tical and economical way to acquire a 
knowledge of the profession.” 
ae . ; Ae N 
[he indorsement of a man like 
Pr 


Steinmetz means a great deal and should 
help you decide on the best school for 
men who want to advance in this inter- 
esting work. As a matter of fact, 
many of the leading electrical men of 


L) ELECTRICAL ENGINEER 
} Electrician 

j Electric Wiring 

| Electric Lighting 
} Electric Car Run 


ning 


] Heavy Electric Traction 


Electrical Draftsman 
Electric Machine Designer 


| Teiegraph Expert 


Practical Telephony 
MECHANICAL ENGINEER 
Mechanical Draftsman 
Machine Shop Pract 
Poolmaker 

Gas Engineer 
CIVIL ENGINEER 


Surveying and Mapping 


ice 


Mining Engineer 


] ARCHITECT 

| Architectural Draft 5 
Lj Architects’ Blue Print . 
] PLUMBING AND HEATING 
_ sheet Metal Worker 

_}) Navigator 


Salaries of $12 to $30 a day not unusual 


There are not enough men available to meet the 
demand. A wonderful opportunity for trained men. 





] ADVERTISING 
} Window Tr 
] Show Card ar 


} Commerc ‘ 
}GOOD ENGLISH 











} CHEMICAL ENGINEEL 
| Pharmacy 


SALESMANSHIP 
MAN 


immer 


" 
RAILROADPOSII NS 
ILLUSTRATOR 
DESIGNER 
BUSINESS MANAGEMEN 
| Private Secretary 
} Business Cor sp je 


}] BOOKKEE! ER 


ane 


STATIONARY ENGINES 
SERVICI 


CIVIL 
Railway Mail Cle 
Textile Overs rMt 
AGRICUI ru RI 
VoultryRa rt Spantisa 
Automobiles RADIC 
a-: o- 
( 
¢ | 
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No experience need- 
ed. Study at home. 
I’ll help you earn $75 coe 
to $200 a week in this ae 
easy, fascinating y, ; 
work. Let me prove 
it—send for Free 


Book. 


E.R. HAAS 
Director 


World’s Largest Radio School 





little you know 
about electricity 


Pay Increases 





O \ know that Radio is_ the gah vd Over $10) a Month 
: : or Radio, I will I amaveragingany 
fastest growing industry in the where from $70 to 
= ] ) ‘ihe guara ntee to $160 month more 
worl todavr you kre : 5 ae ° . han 1 was making 
ss oda te ed now - lat give you a thor- befure enrollin 
44 neratare R : locmen i yith yo vould 
Radio Operators, Radio Salesmen, Radio — ough knowledge not conelder 
Engineers, and others, are earning won- of Radio — to cic?" 
derful pay — that splendid, high-paid train you for a iano. Lone, 
ee ‘ . - oe =e > : 120 N. Main Street, 
positions are open right now because of high-paid Radio Greensburx, 
the scarcity of trained men. job —in a_ few Doubles Salary 
> : . a ee ct Ss I can very easily 
You can get one of these big-money S20" months. make double the 
ae . i ‘ - ” ount of money 
bs. I'll train vou in vour spare t ‘ex If you aream- [Sow than before f 
} ) 11 (rain OU Il YOUI pra t Cine Pe Tes °¢ enrolled with you 
4 te : ; | Ditious, if WOU) Ed yacr come tas 
rignt a nome lust as | VE he Iped ’ benefited me ap 
1 1 , 1 ’ - t really want to proximately $3000 
i areas ol otner men ind DOYS Oo Qc over and above 
; 1 lk , ° . . ° . make d/ re) to what I would have 
d } and tri] le their imcomes S700 1 week if earned had I not 
Vv \ < ~ taken it 





Earn i to $200 : a Week you want to get J} 73: BelfordAv.,Grand Junction, Colo: 


out of the rut— 
nett elch writ leaned ut . 1 . From $15 to $80 a Week 
] i¢ Chh Writes j cle ined up SIMDIV mail t 
, Mmply I Before I enrolled with you ] was mak- 
E405 11 ali canes re ntl ' I -low ing $15 a week on e farm. Now 
+ 1Ti ¢ month I en coupon ye low eurn from $2080 to $4420 e year, 


{ i { ar WR. t Il ce . d th 
One of our graduates, R. A. Nystrom and I'll send you hundred times eas- 
° P ’ ° 1 1 sie” Bevan: an! jer than before. 
writes Il have increased mvy salary a big free book, Since graduating a 
= M e “a me on ™ little over a year 
DOr « | SIOOO a vear as a result of your Ric n Re wards azo, I have earned 


in Radio’’ which nimost $4000 and 

















( 4 (Jad hac ] QrR0O I believe the course 
vag L. A. Go € > 1900 will tell you all will ‘be worth at 
‘ ; ae , ‘Durit se least $100,000 te 
z : : I “o 4 s in about this ‘‘won ae 
my spare time, nave made 3700.50, rife ” Geo A AMS, 

gar . der-field,”” and pone end 
writes fh. W. borres how America’s amaqua, Pa. 

1s Wirector of the Natl il Radio first and big- 
Institute the first and biggest Radio gest Radio school will teach you to _ be- 
Sc] lj \meri I am able to give come a certified Radio-trician in your spare 
. Al i till a O1\ 
‘ ee Ls me. Important! For a short time I am 
\ 1 all l WO riui aadva yes Of tTnis ; f 
{ a ! : +} ni } lutel n offering a reduced rate to those who act 
imous St ne oni ibsolutely con . 
; at once. So mail the coupon now—make 

I é \ eing offered whi 1: , 

, this your red-letter day! 
qualihnes you ft a Government First , 
Class Commercial License and for the NATIONAL RADIO INSTITUTE 


Raak? “hataate es th ok +: ee =" Dept. 12LA, Washington, D. C. 


é e advice d a 
- I : a oe eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee eee ee 

2 , ’ . : age E. R. Haas, Director 
ul neip Ol uur employment bureau National Radio Institute 
which is constantly flooded with calls Dept. 12LA, Washington, D. C. 
ae © oradnuat + hicher 1 a You ma nd me your free book “'R Se girionis 
1O su graduate L eh | nan in Rad $ eS f ir spe a} ¢ 
y ] ¢ dgdreamed Ol time oft 

Send for ‘‘Rich Rewards in N 

” 

pete and mpecint Offer 

This is ur golden opportunit thi 
chance of your life time. No matter how Cit State 





$25.00 in PRIZES swzi7si*™ 


WANTED 


RAILWAY POSTAL CLERKS === 
$1600toS2300Vear Se 














MEN BOYS 18 UP eR Railway Postal Clerk Examination questions; 
’ 3S () Schedule showing places of coming [ S 

Gove 1ent *xaminations (3) List o many 

SHOULD MAIL COUPON IMMEDIATELY 8 Government jobs now obtainabk eee 


Steady work. No layoffs. Paid Vacations | Name Po seiweeene sees 
Common Education Sufficient LR aes te See eee APPT ST aR eT 





Money Making Opportunities 


PHOTOGRAPHY AND SUPPLIES 


HAVt you a Camera? Write ior irce 6.1u.ple of our big 
magazine, showing how to make better pictures and earp 
money American Photography, 117 Camera House 
Boston. 17, Massachusettc. 

DiVELOP and print your own films. Complete for- 
mul: AS, =, & stamps). Results guaranteed. Studio 

“L.”” Oweg i 2 











ENORAI( Thi 5 profits from small camera. Write for de- 
tails. Press Studio, Box 132, Lincoln, Nebraska. 


KODAKERS. Autumn special 8 x 10 enlargement on 
11 x 14 heavy paper; bea tifully colored in oil $1.25 
Etching brown $1.00. Reproducing and enlarging old 
photographs $1.50. Films developed 10c. Velvet Velox 
prints 4c. Prepaid. Levoto, 33 Sands St., Brooklyn, N. Y 


AUTHORS—™“ANUSCRIPTS 














WRITE: tor newspapers and maguzines. hig puy 
Experience unnecessiry, details free. ress Reporting 
Syndicate, 971, St. Louis. 

WRITERS—Stories, poems, plays, etc., are wanted for 
publication. Liter wry Bureou, 117, Hannibal, Missouri 

I WANT song poe.ns, Casper Nathan, J-1252 Bryn 
Mawr, Chicago. 











$$$ FOR ide.s. rhotopliy plots accepted any form, 
revised, criticized, copyri hted, marketed. Advice free 
Tyniversal Scenario Corporation, 214 Security Bldg.,Santa 
Monica and Western Avenue, Hollywood, California. 

MUSIC AND MUSICAL INSTRUMENTS 

NOTICE—Music Lovers—send for free bargain list 
of quality Musical Merchandise and save money. Hob- 
son's Music House, Chillicothe, Ohio. 

CORNETISTS — Saxophonists — Trombonists 
Clarinetists. Get Free Pointers. Mention imstrument 
Virtuoso Music School, Concord 36, Mass. 


BOOKS AND PERIODICALS 


“NATURE 5S rINer rOnmCES”; Vibrations; L ights 
Colortones; Electromagnetos; Odicauras; Radio; 
lights, Inventions; Wonderful Opportunities; 
Lessons; Marvelous Cures; Illustrated; 270 pages. $2.00 
Deluxe $3.00. Stevens Science Publishere, 242 Powell 
San Francisco. 


























ESPERANTO 
THE International Radio and Business Language 
Complete Textbook and 1800 Word Dictionary for $1.00 
Your money returned if you are not satisfied. W. A 
Buchheim, Bookseller,1435 Race Street, Denver, ¢ ‘olorado 


MISCELLANEOUS 
FORMS to cast Tin Soldiers, Indians, Marines, Trap- 
pers, Animals. Send 5c for cat alogue. Henry Schiercke, 
1034 72nd St., Brooklyn, N. Y. 
NOVELTIES 
ARMADILLO Baskets, Unique novelty; samples par- 
cel post piid, plain baskets, $2.50; silk trimmed, $3.50 
each; satisfaction guaranteed or money back. Address 
Charles Apelt, Comfort, Tex»s. 
OPTICAL GOODS 
ARTIFICIAL eyes, $3. booklet free. Denver Optic 
508 Barclay, Denver, Coloraco 
“a & JEWELRY 
21 JEWEL ulroad Watcu, $Y¥.85 cash, $12.00 puy- 
nents 16 coum White Gold Ladies’ Wrist Watch, 10 
octagon, $9.85 cash, $12.00 payments. New high 
» watches. Davis & Davis, 614 Jefferson, Greenfield 



































FOR MEN AND WOMEN 
DETECTIVES—Work home or travel kx perience 
Innecessary. Write George Wagner, former Government 
Detective, 1968P Broadway, New York. 
ARE you old at forty? See our advertisement on page 
17 of this issue The Electro Thermal Company, 4039 
Main Street, Steubenville, Ohio. 











ALL men 45 or over must have my aid. No medicine 
electricity or humbug. Rexo, Box 2402, Boston, Mass 

GENUINE Indian baskets, blankets and wampum 
wholesile. Catalogue. Gilham, Kelseyville, California 

WAN TED—Representatives in every factory in the 
United States. Popular Science Monthly, 250 Fourth 
Ave, New York 

HOW TO ENTERTAIN 

PLAYS, musical comedies and revues, minstrel musi 
blackface skits, vaudeville acts, monologs, dialogs, recita 
tions, entertainments, musical readings, stage handbooks 
make-up goods. Big cat-log free. T.S. Denison & Co 
623 So. Wabash, Dept. 26, Chicago 


MAGIC TRICKS 


TRICKS, jokes, magical apparatus, sensation |} 
escapes Illustrated catalog, 10c. Oaks Magical ¢ 
Dept. 550, Oshkosh, Wis 


MAILING LISTS 


G. OXLEY, New Vienna, Ohio, distributes Advertising 
Matter, and furnishes reliable addresses 

MAILING Lists 99 4 accurate of incividuals, cor 
porations or professions, individually compiled for a 
needs Standard charge per thousand names, $ 
Full particulars and other information free upon re bse 
The Blue Bird Service., 107 East Pleasant Street, Balti 
more, Md 
































LETTER sreCiALISTsS 


LET me write your sales letters, booklets, folde! 
Wide experence, fair prices, quick service. L. Taylor 
Box 44P, Freeport, Illinois 

FIVE essentials will make your business letters success 
ful. Fifty ‘‘Don'ts’’ warn you away from frequent faults 
Both, 50c postpaid. Cutler Company, Reading, Pen: 
sylvania. 











FORMULAS 

BESTALL Chemical Wood Stone—tfor public building 
kitchen and bath room flooring. Can be molded inti 
innumerable souvenirs and ornamental novelties. Com 
plete formula $5.00. Maxim Chemical Company, 20: 
Maxim Building, New Castle, Indiana 

FORMULAS for more than four hundred salable 
articles in our practical book for fifty cents postpaid 
Pentland Service, 1 Thames Ave., Norwalk, Conn. 

BALDNESS Cured. German formula positively grows 
hair. $3. The Process Co., Denver, Colo. 

1,000,000 FORMULAS, 1016 pages. covers everything 
$2.00 postpaid. O. Slichenmyer, 365 Richard Terrace 
Grand Rapids, Mich 


More Money Making Opportunities 
on pages 6 to 24 
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Will You Be Outdistanced for 


Lack of Training? 


O, you DON’T have to make hard 

‘work of that job of yours—you 

DON’T have to blunder thru one 

task after another, slowly gathering ‘‘ex- 

perience’’ by that ancient and painful 
method of ‘‘trial-and-error.’ 

Other men—no older and no brainier than 
you—are handling similar jobs with all th 
ease of veterans. Moreover, their special- 
ized knowledge, their facility, their confi- 
dence, is rapidly marking 


tancing every man who has been so 
short-sighted as te neglect to train. 
Are You Living Up 
to Your Opportunities? 
We at LaSalle sometimes weary of 


se tang reminding men of what the 
iulready know but fail to act upon. 


But we arouse ourselves to new efforts 
by the thought that each reminder helps 





them out as the coming 
big executives in their 
respective Companies. 
Yet—they are no older 
and no brainier than YOU! 
* * x 


What’s the use in de- 
ceiving oneself? 

Your business career 
may be compared to a 
race from a common start- 
ing point where thousands 
toe the mark, to a com- 
mon goal—success. 

‘A continuous mara- 
thon’’—that’s what Hud- 
son Maxim, distinguished 
inventor, scientist and 
author, calls it—‘‘a foot- 
race, a hand-race and a 
brain-race, in which 
every individual is run- 
ning against every other 











individual aud against 
dime for the rewards of 
pleasure, comfort, happiness.’’ 

Now what is the shrewd thing to do—in 
view of the fact that to save your life you 
can’t succeed except by matching Y¢ ‘6 R 
ability with the ability of COUNTLESS 
OTHERS? 

Why, to SEIZE UPON EVERY POS- 
SIBLE ADVANTAGE! 

* # x 

Does physical strength determine the 
winner? — Only to the extent that strength 
means health. 

Do good looks—rich fathers—college 
degre -es—make a man inevitz ibly victor ? 
—Ask your charitable associations! 

Fundamentally, the difference between 
success and failure in business lies in the 
amount of ¢vained ability a man possesses 
and applies. 

Geé that training and apply it and you 
have changed your long, slow foot-race 
into an aulomobile-race, if you please — 
with you in the forefront, rapidly outdis- 


LASALLE EXTENSION U 


The Largest Business Training Institution in the World 


LASALLE EXTENSION UNIVERSITY 


to waken in hundreds of men the realiza- 
tion of their potential capabilities—rouses 
them to a sense of their latent power. 

Forgetting, for the moment, the gains 
in salary reported by LaSalle-trained men 
(and the average increase, as shown by 
our records, is 89 per cent), consider 
what it means to a man to be able sin- 
cerely and conscientiously to write such 
sentences as these: 

**My course has benefitted me a thousand fold, 
for it has not only doubled my salary but } 
given me the confidence and technical knowled 
necessary to assume direction in the banking 
world.”’ : 

ERIK HANSEN, Wisconsin. 

“The knowledge I have gained has already 
been of greatest value to me, as I have an entir« 
different view of life and am beginning to do some 
thinking, where formerly 1 was just drifting.” 

FRED W. THOMPSON, Alaska. 

“TI like my work and have decided to become 
an expert in it, with your help; and am expecting 
to go on up into the bigger and more responsible 
positions with the railroad 


A. H. WALTC IN, Georgia, 









Dept. 1183-R 


Please send me catalog and full information reg rarding the course and service I have mark 


Also a copy of your book, “Ten Years 


Business Management: Training for Traffic Management — Foreign and Industrial Management 
Official, Managerial, Sales and Departmental Domestic: Training for position as Rail- fraininz for position 
Executive positions, road or Industrial Traffic Manager, Rate soe ment, P roduc tion Control! 

Expert, Freight Solicitor, etc. nginee ring, ete 
Modern Salesmanship: Training for posi- : Personnel and E mploy ment Ms ans age- 
tion as Sales Executive, Salesman, Sales Railway Station popcemement: a Ete Training in the of 
Coach or Trainer, Sales Promotion Manage r, ing for position of Station Accountan sonnel Manager, Ind juste 
Manufacturer’s Agent, Solicitor, and all posi- Cashier and Agent, Division Agent, etc. Manager, Employ me ay 
tions in retail, wholesale, or specialty selling. Banking and Finance: Training for positions relating to En 
Higher Accountancy: Training fgr_ posi- executive positions in Banks and Modern Business C orresponde nce 


tion as Auditor, Comptroller, Certified 


Public Accountant, Cost Accountant, etc. ModernForemanship and Production oe ales te <> tion vores spond 
. tat > ‘icine Methods: Training for positions in Shop romotion nage 
[_]Law: Training for Bar; LL. B. Degree. Management, such as that of Superin- ager, Secretary, etc 
Commercial Law: Reading, Reference tendent, General Foreman, Foreman, Expert Bookkeeping : 
and Consultation Service for Business Men. Sub-Foreman, ete position as Head Bookk 


Promotion in One,”’ all without obligation to me. 











Financial Institutions. and Practice: Training 
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cepted a new position at 
a Salary more than three 
times as large as his salary 
at the time of enrollment. 


Will You Set the Pace 
or Follow?— Make 
Your Decision NOW 
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BARBERIN 














Paid Professions! 


$90 to £150 Every Week! 

BE A “WHITE-COLLAR” MAN— | ‘== 
Earn $90 to $150 a Week—CLEAN Money! 
What's the 


hard work, 
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use of doing dirty, greasy, 
when you can NOW make 
TWICE as much money in a manly pro- | 
fession that CLEAN, profitable and 
full of opportunities? 
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MOLER Graduates 
Are Always Busy! 


Easy to Learn— 
Quick to Earn! 


That's B ARBE. a NG MOL ER trained Men are 

( eS 2 ee always given the preference, 
for YOU And the best for they alone possess the 
part of it all is this valuable, thorough MOLER 


scientific barbering, as training in the application 
t y} rs oe j ‘ of all the latest scientific 
augh ; ne modern Barbering methods, includ- 
MOLER way, makes ing the Electric hair cutter, 
Yo Master Barber the mec hanical massage = 
= er the latest vogues in ladies 
in a short course of in- 1.05, bobbing. MOLER also 
tensive Ru aining at small gives special training in 
expense | You soon step ladies’ marcelling and an 
out you own Boss f easy practical course in the 
oe our ou Os i treatment of skin diseases. 
you wish in your own 
. 
Shop which we will Earn While 


gladly help you equip. 


See the World, 


Learning! 


“Where there’s a Will there’s 


oe ! a Way” to earn BIG pay! 
oo: Write t the nearest 
‘ . 1 MOLER College there is 
Or if you preter we will one near you, and learn how 
help Vo step into a real you can earn while you 
| ontl at roe t} ‘ earn the barber trade Ask 
job, with good pay the = for the new FREE MOLER 
first day ajfer you grad Barbering “Book let ( Find 
ate Ocean iners out HOW MOLER helps 
uate cean iners, 
L + | ou hel p yourself AT TER 
crack trans-continenta j 
ss tu graduate as well as 
passenger trains, big lux- BE FORE Find out why 
urious hotels and sky MOLER Men are making 
oe nike = tI : DOUBLE the money others 
si a aia _— dada -_ made last year, before 
worid as well as_ thou- Ladies’ Shingle Bo bbing be- 
sands of Barber Shops came so popular You're 
ever there dem and NI XT in line for big pay— 
2 ie e ? the MOLER way Send 





MOLER trained men Coupon TODAY! 


MOLER SYSTEM OF 
COLLEGES 


<<« Address Nearest Branch 


MOLER SYSTEM OF COLLEGES 
(Street Address NOT Needed 


30 Branches in United States and Canada Pp heat Spe 


my part your Booklet C., 


1 
lease 


New York, N. Y. Detroit, Mich Dallas, Tex 
Chicago, III Denver, Houston, Tex : 
St uis, Mo Omaha, Nebr san Antonio, Tex. Name 
Kansas City, Mo. Milwaukee, Wis Seattle, Wash, 
Cincinnati, Ohic New Orleans, La Tacoma, Wash Address 
Cleveland, Ohi Atlanta, Ga Spokane, Wash. 
Memphis, Tenn City State, 





Now One of the Highest 





without obligation on 















WRITE JOKES 


Eara From $50 To hiped Per Week 


ng jokes epigr a 
as. T 





norous 





today for full particulars 


American Institute of Humor 
Cleveland, Ohio 





Office K, 319 Marion Bidg., 


a wm | 


















Money Making Opportunities 


LABORATORY AND CHEMICAL SERVICE 





detailed 


GUARANTEED Reliable 
Rare, Dependable Manufacturing Processes for all lines, 
working directions, ‘“‘inside’’ commercial in- 
formation. Don’t buy till I've sent you my Valuable 
Literature, Lists Satisfaction Guaranteed. Dr. Lis 
comb Miller, Industrial Chemist, Tampa, Florida. 

YOUR chemical problem solved and working process 
furnished for five dollars. Write me. W. Stedman 
Richards, Consulting Chemist, Box 2402, Boston, Mass 


FOR THE HOME 


HOME weaving 
weaving rugs, carpets, portieres 
and waste material. Weavers are rushed with orders 
Send for free loom book, it tells all about the weaving 
business and our wonderful $9.90 and other looms. Union 
Loom Works, 482 Factory St., Boonville, New York 


GRANDFATHER clock works $5.00. Build your own 


Formulae, Trade Secreta, 











looms only $¥Y.vU0 Big money ip 


, etc., at home from rags 








case, instructions tree; make good profits selling your 
friends. Clock works with chimes for old or new cases 
Write for full particulars. Clock Co., Nicetown, Penn 

KEEP your home comfortably warm; get quicker 
steadier heat; make a coal saving of 20% or more, by 
attaching the CROWN Fuel Saver to the feed door ot 


your heating plant. Write today for details of this amaz- 
ing heat-producer and coal saver. Special low price 
backed by guarantee to make 20% coal-saving or money 
refurded. CFSCO, 14 N. 10th Street, Richmond, Indiana 


PURCHASE a beautiful Electric Fountain for your 











home at Jobber’s price. Walter L. Haanel & Co., 452] 
Ravenswood Ave., Chicago. 

SHYNIT  silverplates metals quick and lasting 
Sample bottle 50c. Agent wanted. Leonard, 2883 
California 8t., San Francisco, California. 

CTUAL size patterns: Child's china closet, t 
wavon, desk, radio table, 25 cents each; others. Brogrens 


Kiddy Kabinets, 2651 8th Avenue, New York 
ORCHARDS AND FARM LANDS 

VreCAN-JORANG#E Groves “fon the Gulf.” 
monthly. Guaranteed care. Soon produce $500.00 yearly 
Suburban Orchards, Dept. 8, Biloxi, Mississippi. 
“WANTED to hear from owner having farm or un- 
improved land for sale. John J. Black, Chippewa Falls 
Wisconsin 








$i 








ROOTS AND HERBS 





$450 week gatue OLS, — re evergreens, et¢ 
rticulaurs free. 




















Par Oo. oop wit chill, Be rlin, New Hempshire 
FOR SALE—MISCELLANEOUS 
ALi wool yuid lor Ble LO. laiui. cLurer, 75¢e to $2 
per Ib. Free samples. H. A. Bartlett, Harmony, Maine 
~ WOOLENS, silks, cottons. Special big value in silk 
dress goods now. Send ten cents for samples. Hacketts- 
town Company, Hackettstown, N. J., Box 123 
ROCKS and Minerals for saie—Hundreds of varieties 
Price List, 5c. P. Zodac, 157 Wells, St., Peekskill N.Y 
PATENT ATTORNEYS 
vATENTsS—Before disclosing un invention the in- 
ventor should write for our blank form ‘‘Record of Inven 
tion This should be signed, witnessed and returned t 


us together with model or sketch and description of the 
Invention for Free Examination and Instructions. Our 
rt Books mailed tIree to inventors. Our illustrated 
; to Obtain a Patent,”’ contains full 

tructions regarding patents. Copies of unsolicited 
18 from manufacturers and others who are constantly 
writing us regarding the purchase or leasing of merito- 





le Book, “How 


lette 














Tio 1s patents sent upon request. See advertisement or 
page 153. Victor J. Evans & Co., 937 Ninth, Washing 
fat. 'D be 

~ UNPATENTED Ideas Can Be Sold. I tell you how 
f help you make the sale. Free particulars (Copy 
righted 1923). Write W. T. Greene, 811 Jenifer Building 
Washington, D. C. 

“INVENTOR’S ADVISER” the valuable Patent book 
with 139 mechanical movements aim 1 illustrations, sent 
free upon request M. 8S. Labiner, Patent Attorney, 3 
Park Row, New York 

PATENTS, trade marks, copyrights. Prompt, per 
sonal reliable service. Over 30 ye rs’ active practice 
Write for terms Book ree Acdress E. G. Siggers 


Box 1, N. U. Building, Washington, D. C 


UNVENTORS: Send sketch or model tor free opinion 
con-erning patentable nature and exact cost of patent 








Bouk, “How to Obtain a Patent,’ sent free. Tells what 
every inventor should know. Fstablished twenty-eight 
years. Highest references. Prompt service. Reasonable 
charges. ( thandlee & Chandlee, 478 Seventh, Washington, 
dD. C 

THE hn Lhe wh Impartial advice to Inventors 
and Manufacturers failed on request. Anderson & 
Son, Patent & Trade vr we Lawyers, Established 1865 
636 F St., Washington, D. 





a. #. 
Technical expert. 
D.C 


LOWENSTEIN, 
817 


Registered Patent Attorney. 
MecLachlen Building, Washington, 





PATENTS. Booklet free. 
results Promptness assured. Watson E. Coleman, 
Patent Lawyer, 644 G. Street, Washington, D. C 

INVENTORS’ Guide free on request; gives valuable 
information and advice for all who have original ideas or 
improvements. Frank Lederman, Registered Attorney 
and Engineer, 15-S Park Row, New ‘York 

PATENTS Procured; trade marks registered—A 
comprehensive, experienced prompt service for the protec- 
tion and development of your ideas. Preliminary advice 
gladly furnished without charge. Booklet of information 
and form for disclosing idea free on oe: Richard B 
Owen, 44 Owen Bldg., Washington, C., or 2276-2 
Woolworth Bldg., New York 

MONROE MILLER, Ouray Bldg., Washington, 
Patent Attorney; Mechanical, Electrical Expert. 
Blue Book gives candid advice. 

HERBERT JENNER, patent ke and mechanicai 
expert, 606 F Street, W ashington, D.C. I report if patent 
obtainable and ex: uct cost. Send for aaah ar’. 


Highest references. Best 
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Free 















AND BE YOUR OWN BOSS 


If your salary does not suit you increase your 


earning capacity $60 Se ‘& week writing 


show cards and signs AT HO Me teach you 
how by new easy method in a few weeks and help 
ou establish your own business aud furnish all 
rite Mr. Miller for FREE illustrated booklet 


(Est. 30 years) 1476 B’way, N. Y 


WONDERFUL DISCOVERY. Sunken letters guide 
your hand. Correct your penmanship in one week. 
Big improvement in one hour. Positive proof sent 
free. Write, C. J. Oxzment, 33 &t. Louls, Mo. 





materials 


EMPIRE A-l1, Institute, 

















INVENTORS—Send for form ‘Evidence of Concep- 
tion’’ to be signed and witnessed. Form, fee schedule, 
information free. Lancaster and Allwine, Registered 
-atent Attorneys in United States and Canada, 232 
Ouray Bldg., Washington, D. C 

PATENTS for Inventions. Long experience, highest 
grade work, rates reasonable, best references. Advice as 
to patent: ibility. Wm. Ashley Kelly, 41 Park Row, 
New York. 


More Money Making Opportunities 
on pages 6 to 24 


























Do you know that even when work seems hardest to 


get, building contractors are compl uning that thev « ill t 
get enough skilled carpenters? Almost any man that savs 
5 5 | 

he is a carpenter can get a job in the building season, 


// but it depends on what a man A.NOIWS whether he gets 
\ laid off at the first dull week or not. Spare time reading 
and study of AUDEL’S GUIDES will h Ip ake you the 

kind of skilled workman that is never out 1 eee 


New Ideas - Modern Methods - Short Cuts 


This course ‘‘Audel’s Guides for Carpent 
and Builders’’ consists of 4 hand y volume f | new w 
1500 pages with tharo ighly illustrated 
harts, diagrams, graphs, pictures with « 





lations for every job from making the excava 
tion to constructing the entire building Y 
will find these new Guides most complete and 
comprehensive in addition to being both tin 
| and practical. There are 3700 act ial x 


amples of efficient con tructi on work wit}! 


methods, ideas, soluti plans 


Thousands Say Guides Are » Carpenter’ a } Boat Friend 


for rei ady reference. 


**Reasonable 








Price’’ The arrangemen itend I ) t Gs 
| of subjects and the | afford » be MeJ 
"| simple way it is | out Li 1 
A ‘ ee 1 make \ | ! 
1 books val bounded 
| uable for sey egin George H. Wat Save Money Otto | 112 
ier. The rules and | son, 136 Mun rs". ae Box 143 
|} formulasare might St., Lo I nd he ¢ les I W I 
|} handy for the old | Ci 
j;timers Ross i 
} Smith, Sommers **Guides Save ne expect 
} Point, N. J Hard Knocks” 1a hon 
| | $150 
**Good For | I ( i I . 
Professional j trul Piobste lerd 2 
**Valuable for Carpenters”’ | i ne I " Rive 7 
eginners or . am " | oO 
Old Timers”’ It is the t | ht ee ane ae 
handy reference | Has a Kt | : ; 
I have looked work that I ever | th Id eads } **Good For 
er my Audel | came in contact | | 1 ich ir Amateurs”’ 
Guides and find a] with. It is the very 14010 20 
wealth of informa thing that the|ago they wou'd | The bool 
tion. heir ize | building mechanic } have saved = =me "I 
makes them very} needs every day | Many a har 1 knock } 
handy to_ carry] for reference [ | and Iso s! 1 ] 
ret gh t onto the t . I 
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Be A SKILLED Workman and Hold Your Job in Dull Seasons 








Condensed Contents of Audel’s New Guides 


Guide No. 1 Over 341 paves 1200 llustrations 




















‘Theonly man who 
could talk to the 
-naeeemaagenet 


. - 9 
yegan studying, 


-earicieamaap at our plant. 
glad then that I had 
y in my spare time. 
hue to my I. 
\ in in the or 
n who nage talk to the Super- 
is own language 
a rest am I; was promoted over men 


My salary has been 


ten months. 


Mail the Coupon To-day 
Free Booklet 


SNTERRATIONAL CORRESPONDENCE 8C SCHOOLS 7 








TECHNICAL AND INDUSTRIAL COURSES 
I - Architect 
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PATENT ATTORNEYS 
porter ) tw) N 5 spent annually for ideas! 





Hunareds now 








wal Pate yours and profit! Write today for free 
book (s-—-tell how t r ct yourself, how to invent, ideas 
W ed l American Industries 
In ton, D. C 

PATENTS. Write for my free Guide Books, —— 
to Obtain a Patent” and “Invention and Industry i 


ntion”’ bl nk before disclosing inventi 
invention for instructions 

>» for above information 
Clarence A. O'Brien, d Patent Lawyer, 1846 
Security Bank Building, directly across street from 
Patent Office, Washington, D. ¢ See page 151 


ESTABLISHED 1864, Milo B. Stevens & Company 





Send model or sketch of your 


ussured 









Registered Attorneys (No. 830). Patents, Trade Marks, 
Copyrights Full information upon re au st Moderate 
fees. Offices Barrister cy ere Ww ngton; Leader 
Bu ing, Cleveland: Monadnock B loct Chicago 





FOR INVENTORS 





PATEN I'S write for Guide books Keco Oo 
tion Blank.’ Send model or sketch of your inver 
for our free IL.xamination ar Instructions. See 





idvertisement on page 153 Victor Evans & Co 
6 Ninth, Washington, D. (¢ 

INVENTORS’ Educator: 900 Mechanical \ 
50 Per +h ual Motions. How to procure and sell patents 
Mechanic val Movements greatly assist Inventors, suggest 

Explains how t attorney and avo 

Patent Sharks Price $1 ) ve free Albert 1} 
Dieterich, 681 Ouray Building, Washington, D. ¢ 

CASH for the better patents ;: pendir patents 
Write promptly, American Paten s Corporation, Barrister 
Building, Washington, D. ¢ 


lovements 
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INVENTIONS technically developed Patent nd 
Working drawings prepared Wettste Engineer, 150 
Nassiu St New York 

UNPATENTED sold I tell you how 





Free particulars (Copy 


and help you make 
Jenifer Building 


righted Write W. T. Greene, 80 
Washington, D. ¢ 
MODELS, 
A. Schmidt 
TO SELL 





Fools and Gears. Send sketch for estimats 
400 Canal St., New York 





your patent, write me; experienced handling 








immediate action. Address Arthur 8. Billings, Suite 401 
Dekum Bldg., Portland, Ore 

GET Your Own Patents. Instructio $1 Cooper 
Cutting, Campbell, Calif 





INVENTIONS Commercialized Patented ot un 
patented. Write Adam Fisher Mfg. Co., 183, St. Louis,Mo 





WANTED Patented articles of practical merit te 
manufacture and sell. Purchase or royalty basis. Cor 
respondence invited from inventor Willeutts & Cun 
I Box 323, Sidney, Ohio 








by Wasaington Inventor 
lying for patent. Invento 
ngton, D. ¢ 


PATENT trauds exposed 
Get free literature before app 
Institute, Star Building, Washi 

AGENTS AND SALESMEN WANTED 
FREE Samples—‘‘Rain Shield Wiper Retails $1.00 
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AGENTs—Household 1 I 
s. Square deal. Premie ( | Dep 
D> Mi 
BUILD permanent busine 1 ri . ¢€ 
s cu inteed shoes dire ) 4. P. Com 
S s \fIanaege Al Shoe ( s ‘ Bostor 
RUMMAGE Sales make 5 ‘) wonde 
s We start you. ‘Whol b Dept 

9 Division Street, Chicago 

SELL} 1 Necklace 01 ve ody \ 3 

r Eas o sell W e ft ( yttor price s 

port Co f Sece A New York 
= ‘ pt 

I De ( 
1) L \ 
{ Dp 111 ~ ya 

AGENTS —_$75.00 Weekly Selling Nustile Guarantes 
Hosiery Your pay d You write orders, we deliver 
I t _—— il monthly bonus Sample outtit fur- 
nished, Nusti osiery Mills, Dey 400, Phil.delph 
Pe 
ey ERY Ford owner i ‘ 4 this! Tl 
H Visible Vaporizer gu é icreased mileage 

® les per gallon 10 10W 40) nd bette 
] pi Pp, no ca Oo smooth run Zz moto less 

miger life, more d u mfort. Se $4.50: you 
ssion, $ xclusive oO Det proofs 

8 Vaporizer, Dept ( t Ss. D 

S10 DAILY 8 é if ) ) ng I é ing 

I flectors utos, b Ss 1 eliers t ‘ me od 
oO f shed Write G et ( \ I De- 

t Illinois 

AC; ENTS Wr fo free nple Sell Muadiso 

Better-Made” Shirts for larg lanufacturer direc oO 

rer No cap l or experie ‘ eq 1 MIar n 

" Weer ly ne bonus N 180! M yt } B Oo A 
New Yor} 

15 Personal Eng 1 Christmas S125. 305 
Pro Soli ing Folde 10 Wi I t Lawndale 
PI jelphi 

4 Business of Your Own sparkling Glass N 
nd number plates, medallic checkerboards, sign 
Big illustrated Book Free. ft Palmer, 513 Wooster, O 

FASTEST Selling Specialty. Latest style shoes and 
moccasins it the whole mil) Big commissions 
tepéat orders Permanent DUSINESS romp rromotion 
Repéa t 3 pty t 
Free samples if you qualify App Crawford Treat, 
Bangor, Maine 

$1.40 PROFIT every $1.50 sule, applying monograms 
or Lutos Experience unnecessary Free samy 
Worcester Monogram Co., Worcester, Mass 

WONDERFUL discovery Charges batteries in ten 
I ites  amanaieg free to agents Radiolite (¢ st 
P i Mi 

AGI IS $16 a day. Latest oe roved ports ible talk- 


ing machine. Does more than machi 

its price Built in just like a suitcase. Fully 
you daily Write Perry-Ludlow Co 

ton, Ohio 


More Money Making Opportunities 
on Pages 6 to 24 


guaranteed 
35-1961, 








1e8 costing five times 


Day- 








=“ $100a Week 


in this 


Fascinating Business 


ARN big 
money 
38 a Car- 
toonist! Mil- 
lions of dol- 
lars were 
spent last 
ye ir on com 
ic strips, poli- 
tical and 
sport car 
toons, ani- 
mated car- 
Thousands of new cartoon- 
ists are needed now to meet the ever 
increasing demand for this work. Never 
have the opportunities in this 
fast-growing field many, so 
varied or so high-paying. 


Easy to Learn CARTOONING 
at Home in Spare Time 
know 


easily 


toons, etc. 


before 


been so 


little 
you 


how 
now, 


Regardless of 
about cartooning 


you 
can 
jualify for a position in this attractive, 


high-salaried business. This home-stud,y 
method starts you at the simplest 


h 
fundamental principles of cartoon-mak 
ing and takes you through every branch 
of humorous and serious cartooning 
You will be amazed at how quickly it 
caches draw salable work. 
Many students of this method began to 
sell their drawings before they were hi i. 
hrough their courses. Phe training 
itself long before they finished it. 
cartooning this easy way 
fascinating life of 
hours, 


vou to 


Oy the a successful 
freedom from 
and $3 


r for this work that is play 


Send for FREE BOOK 


cartoonist easy 


routine, your own boss, ,000. ti 


$15,000 a yea 


Learn more about the wonderful oppor- 
tunities in Cartooning, and details about 
this remarkable home-study method. <A 
handsomely illustrated booklet has just 


will be 
slightest obliga- 


been prepared which, upon request, 
sent to you without the 

tion This booklet 

gives a thoroug h out- * ie 
line of the cartooning Fe = 
field, and explains in FR 
detail this wonderful 
new method of 
teaching Cartooning. 
Send for it today! 


WASHINGTQN S HOOL 
of CARTOONING 
Room 2411, 1113-15th St., N.W. 
WASHINGTON, D.C 
WASHINGTON SCHOOL of CARTOONING 

Room 2411, 
Ms WW, Washington, D.C. 
send me, without obligation, your Free 
Booklet on Cartooning and full details of your 
I e-study method of teaching Cartooning. 










1113-15th St., 


>) 
lease 


Address 


CRON? iy ois tite kc Go ein Ga aL ed OO State.. 
(if under 16, please give age...eveceee) 
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How I stepped into the big-money class, just as soon as I woke 
up and learned the true principles of quick and easy selling 





Photograph by Bachrach 


AKE up, Roger!” 
The sharp command aroused me 
from a comfortable nap I was taking 
in a club car on the Sante Fe. 

It was Bill Burdick who had called me 

and who dropped into the seat beside me. 
sill is the star salesman of the Everitt- 
Seaman Company, and is said to be cleaning 
up about $18,000 a year. 

I have always admired and envied Bill 
He took life so easily. He never seemed to 
be hurried or worried, nor to work half as 
hard as I did, but he earned three times as 
much money. It was a mystery to ime. 
{ couldn’t fathom it at all. 

Bill is not particularly well-educated 
He certainly is not brilliant nor good looking, 
nor is he an especially careful dresser. 
Yet he seems to make a hit everywher 
At least he gets the business, earns big 
money, and has the respect and confidence 
of all who know him, and those are the 
things that count. 

This was the first time I had had a chance 
to have a good talk with Bill for more than a 
year, and I took advantage of it to discover 
the secret of his success as a salesman. 

I had rather expected to hear a long 
sermon on study, application, persistence, 
' ‘xperience, etc. But no, Bill had no sermon 
to deliver. He told me how, after plugging 
ilong for years by haphazard, hit-or-miss, 
? rule-of-thumb methods, he ran across the 

Mackintosh System of Selling—a 
hat gave him the simple fundamental 
secrets of success. 

Bill had a copy of the System with him, 
which he gave me. 1 began reading it at 
nce, and it was a revelation to me. The 
simplicity—the power—the practicality—of 
the Mackintosh System really dazzled me. 
It seemed too simple— and too good to be 
true. But I made up my mind that I would 
liscard every selling idea I was using, every 
an and knack of getting orders I was then 
following, and would give the Mackintosh 
System a thorough try-out. 





system 








| studied the System very carefully over 


By Roger Farrer 


d out the { 


that week-end, and I start 
ing Monday morning to put my 


new-! 


knowledge to the test To say that I 
astounded at the results is putting it m 

I booked orders with an ease that rea 
startled me. It seemed like a trick. I 


pinched myself to be sure that I was re 
awake 
goods. 
Then, doubt getting the better of me, I 
said: “I guess I am fooling myself. W1 
happened is that I have struck a | 


that anv dul Wd 


and selling the same old 


people this week that 1y dub could 
jut sales kept up the ne ‘ 1 t 
next—and the next 
The System worked! And it worked 
increasing effectiveness as I learned more and t M t - 
more how to use it And now I am do [ 
three times the busine es I B 
Burdick woke me up on the train, and I 


feel that I am working nearly so hard. 
Now I don’t see any reason on eartl 
every reader of this magazine vho is tr 


to ] 


sell anything—merchandise or onl 
sonal services—should not profit 





Mackintosh System Sellit I 

done. It costs very little to ire 

and it can be learned in a few hours tim ! - 
I firmly believe that Mackintosh has wor 1 nee the M 

out the big, important, bed-rock 

of selling. And I believe that failure t 

nize and use these principles is the real re 

why so many salesmen never get above making 

a mere living Ma 
The Mackintosh System should be in tl B 

hands of everyone who has anythin » Se \ 

And, when you stop to think of it, that mea D 

most all of us, for we are all salesmen. We 

all trving to sell something to somebody, if it S 

is only ourselves—our service our id ‘ ‘ 

our personality. and set 
Charles Henry Mackintosh, the author I 1 

this successful system of selling, is himss 1 

one of the world’s star salesmen. For a number in th , 

of years he was Sales and Advertising Counselor thita e ot 

of LaSalle Extension University He is 1 i 

an independent Sales and Advertising Cou \T $3 

elor in Chicago, and has as clients many leadi1 B 

business houses throughout the entire coun 


He has been honored with the presidency 
Assov 1 ited \ lverti ng ( lub | t he W 
In one year he traveled 47,886 | 


delivered addresse yn Adver , 
before 273 clubs, convention 
schools, ¢ His work has inspire 


t newspaper | 


Here are a few brief comments about tl 
markable man 
M Mack rec 1 | 
t busine C t t 
Or mian rh st t ee oe 
1 ‘ 
lig im the l ran 
H in ex lesma | American Business Builders, Dept. 
r’ Ma t 1¢ 1133 Broadway, New York City 
rap f bu S f 
Topeka ( Kan.) Journal I 
education of sal reople ’ 
Commercial, Mackintosh 
exponent f modern salesmar yin A 
Portland (Ore.) Telegram 


Read these extracts from letter 


nent business mie 
\ 1 will b { 1 
leading manufa 
their sales metho beca 
from 4 a! Sy ‘ 
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Easy as A~B~C ! 
You Can Play my Instrument = * 
In a Few Months 4 
This Delightful Se 
New Easy Way! «© 








Quickest because natural and pleas- 
ant. Grateful students say they 
learn in a fraction of the time old 
dull methods required. You play 
direct from the notes. And the 























cost is only a few cents a lesson! The Surest Way To Be Popular and 
Have a Good Time 
NING music is no longer a difficult Do you sit “‘on 
the sidelines” at < 
k. If n read the alphabe me sicouncs to | Learnteruy oy 
| ie ean essai liany saeeiat party Are you 
= t ome \ ntf " t of it because Note 
metho ] ee 1 tive ea F Vo nt play? Piano ry : 
; ngs ; : a m Many, many peo- Organ Harmony and 
Ar fraction vhat ple are It’s the 
u me I 1n who 
, ( ntion! 
: . It , you r 
wa' \ I ; in de 
Va r ll \ <i ) m ican m 
t u ——" \ ition me to Saxophon I ne 
it may seem "ll « every minute of i Wes =a ake : Sinkas nciaieenh (Guitnr 
—because the 1 method is agreeable a vag z ie Automatic Finger Contr 
=e” oh chestras offer vou 
well as rapid! woudeital alte 


noons and evenings. And you meet the kind of 
No Tricks or Stunts—You Learn people you have always wanted to know. So 
from ‘‘Regular’’ Music dont miss this exceptional opportunity. 
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- ‘ oo I Ve - 4 the = : . seed Free Book Explains All 
t slaw fron ek end a Reape ag a Get This Special Offer 
7 most befor re lhe whole in t 

\ wi » ) | Ur 





cr I 
T \ kK t 
I 
at , 
a \ low pr 
pi ye 
lor is «(De 
5 nN ( k and 
§ l If 
v od | ‘ 
VW th coupon now »-da 

orga! ther rur = la 
rt ge Pa ; ° U. S. SCHOOL OF MUSIC 
: me iar ‘ Ser : 811 Brunswick Building New York City 
a pl m my] U. S. SCHOOL OF MUSIC 
as rea I i \ I ly 811 Brunswick Bldg., New York City 
can't t Plea nd me your fr k, “‘M Li 

Your O H Illustra Folder, and 
t é r ) J i 

t] \ « 
va I 

l n te 
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I entirely plain 


25.00 in PRIZE > 2 oe 


WANTED 


oe aaa 7 and 
sa belneelipsr gig  poss oaths agg ap 
$1600 to $2300 Year fs: tripe Spinnin cane) Spe 











I Mail Cle ») Lis 
MEN—BOYS 18 or Over J of U.S. Government § id fre 
Steady work. No layoffs. Paid vacations. - 
Common education sufficient. om 
Travel—See Your Country -¢ 


Mail Coupon today—SURE ge | | EST eee ee eee ee enh See ee eee ee fermen Seen Sm at rae 











Money Making Opportunities 


AGENTS AND SALESMEN WANTED 





MANUFACTURE Milierite! You've read about this 
New Ethyl-Super-Fuel Ingredient for Gasolene. Incr S 
power, Mileage—Saves Gas-——-Knocks Carbon ily 
made Your Profit Immense! Stamp brings Valuablk 
Descriptive Formula, Literature of this and Mendit, 
ubric Mending Cement, Lightning Electrolyte; Rubber 
| Amazon Self-vulcanizing Rubber’ Repair 
J, Only Guaranteed Fire Extinguisher; Flynox, 
kills roomful flies; Marcel, Permanent Hail 
irling Fluid; Denta-perl Tooth Whitener. Latest 
‘ure Food Products; Flavors; Beverages; Toilet, Medical 
{ousehold; Automobile; Office; yecialties; “all lines 
You'll be glad you received these lists. Miller, Industrial 
Chemist, Tampa, Florida. 

















BRUSH Sales Managers Both you and your sales 
men can make unusual profits selling our standard 
quility wire-twisted brushes and mops Write Cleve- 
land Brush & Mop Co., Specialty Dept. B, 8109 Town 
1 Ave., Cleveland, Ohio 


sem 





SALESMAN earn $15 to $20 daily selling Manchester 
[will garments made to measure, $12.50 Write for 
particulars Chicago Utility Garment Corp., 14382 
Altgeld St 





BIG money selling gold init Quick Sales Every 
50—Make $1.44 ever 





car owner buys You charge 

sale Your profit $20 Daily. No license No ex 
perience “Samples free.’’ Nulife (P Monogran 
Company, Hartford, Conn 





MAKE $17 day—Finest extracts, food product 

et preparations, household necessities. Credit: sample 
ease free. Write for amazing offer. Perkins Product 
B-26, Hastings, Nebr 


MR.,ADVERTISER: Ask to-day for a copy of 
“Quick-Action Advertising Rate Folder."’ It cont 
e really important facts which will prove interestir 
nd valuable to you. It also tells ‘‘How You Can 
P opul ir Scie nce Monthly Profitably.’’ You'd like to know 
wouldn't you? Manager, Classified Advertising, Popular 
Science Monthly, 250 Fourth Ave., New York 











MAKE extra money. Xmas postal, folder, tag con 
bination packs 10th season Sell 25c Sample 15 
Big profits. Ufert, 133 West 15th, New York 


BIG money and fast siles Every owner buys gold 
initials for } auto You charge $1.50, make $1.44 
10 orders daily easy Information and samples free 
World Monogram Co., Dept. 25, Newark, N. J. 











ONLY one sale a day means $200 per month! Five 
sales $1,000 per month. Marvelous new adding machine 
Retails $15.00 Work equals $350 machine. Add 
subtracts, multiplies, divides automatically Speed) 
irate, durable, handsome. kive year guarantee 
S, stores, factories, garages buy one to dozer 
une for live agents Write quick for protected 
ory and free trial offer. Lightning Calculator Co., 
P. Grand Rapids, Michigan 

SALESMEN, can make $5.00 a day selling our cale! 
lars, pencils, signs, advertising novelties, yardstick 
whistles, etc Liberal terms Sells entire year Fine 
side line. Local and traveling agencies. Model Calendar 
Co., Dept. 309, South Bend, Indiana 

INSTANT Weld—Repuirs lirgest punctures withou 
cement or heat Lenn's profit one day $56 Writs 
yui Free sample Territory going fast Tourist’ 
Mfg. Co., Desk R. Mir 
AM PING 
k 




















nex polis Minnesot 












lames on emblem key checks ~ 
outfits, steel dies, key cases, et <¢ 


Ohio 





on! Inkspoon makes ey 
pen a fountain pen office seller, big profit, deniand 
i easing every where Exclusive territory of ed 
S le free H. Marui Company, Tribune Bu 
New York 





AGENTS—Best seller; Jem Rul ber Repait for tire 


ubes; supersedes vulcanization 























SON per cent; put it oa cold, it 
I es, and is guara teed to | Y 
tube; sells to every to owner and accessory dealer bo 
p iculars how ton big money and free sar t i 
Amazon Rubt 904 Amazon Buildin P 
hi Pennsylv: ini 
EVERY hous 1 sale; Fast sellers; Particulars. H 
s Company, Desk No. 12, Hoboke N. J 
BILLION, 650 million marks, real German ¢ 
for only $1.00. Wholesale prices with order only. At! 
Co., 1209 Beach Ave Bronx, New York 
M AKI. $25 to S50 week representing Clows lumou 
Philadelphia Hosiery, direct from mill —for men, wo n 
childrer VI ir guaranteed. Prices that win Free 
book How to Start’’ tells the story. George Clows 


Company, Desk 24, Philadelphia, Penr sylv nia 








SELL beautiful $7.00 red and blick o 











mace Oop gage Pens for $3.50 Cost you $1.75 
t $1 Post card bri ings full details, or ¢ 
~ f t whol sile price Johnson Pen Co., 117 
I St., Roekford, Ill Dept Cc 
SALESMEN wanted to sell our line of labels as sidt 


lire Commission. Patrick Label Co., 49F South Ave 
Rochester, N. Y 





DUSTLESS Sponge Cloth, New Invention ] 
Rub—Dusts, Cleans and Polishes Automobiles kur 
ture Pianos, Retails 50c Costs 16« Sample 
Nulife Sponge, Hartford, Conn 

WE start you without a dollar. Soaps, extracts, per- 
imes, toilet goods. Experience unnecessary. Carnution 
Co... Dept. 21, St. Louis 

NR ADVERTISER: Ask to-day for a copy of the 
Quick-Action Advertising Rate Folder.’ It contains 
so.ne really important facts which will prove interesting 
nd valuable to you. It also tells ‘‘How You Can Use 
Popular Science Monthly Profitably.”” You'd like to know, 
wouldn't you? Address your inquiry to: Manager 
Classified Advertising, Popular Science Monthly, 250 
Fourth Ave., New York 

AGENTS—Steady income Large manufacturer 
handkerchiefs and dress goods, etc., wishes representa- 
tive in each locality Factory to consumer Big protits 
honest goods Credit given Send for particulars 
Freeport Mfg. Co., 24 Main St., Brooklyn, N 





























AGENTS wanted $60- $200 a week Genuine Gold 
Letters for store windows. E applied. Free Samples 
Liberal offer to general soonte Metallic Letter Co., 
434A, North Clark, Chicago 

AGENTS—Make a dollar an hour. Sell Mendets, a 
patent patch for instantly mending leeks in all utensils 
Sumple package free. Collette Mfg. Co., Dept. 467, 
Amsterdam, N. Y 











More Money Making Opportunities 
on pages 6 to 24 




















Men Past 
imple New Gland 


reatment 


edicine or Surgery 


During the Last Seven Years a Series of Valuable Experi- 
ments Have Been Conducted in the Middle West. 
Treatment Developed Has Proved Astoundingly Bene- 
ficial in the Relief of Certain Painful Conditions Com- 
mon to Men Approaching or Past the Prime of Life 
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40 Find 
Ahead of 


The 
















By Byram C. Kelley, A.M., LL.D. 


CCORDING to medical 
authorities, 65°; of all 

men past a certain mid- 

dle age suffer from a disorder 
of the prostate gland that has 
a depressing—and often pain- 
ful—effect on the entire body. 
Some of them recognize the 
real cause, and resort to sureery 
or elaborate, expensive treat- 
ment that 1s sometimes bene- 
ficial, sometimes ineffective. 
Others blame their troubles on 
approaching age and despair- 
ingly resign themselves to the 
disagreeable | symptoms, not 
knowing how to obtain relief. 


What Are the Symptoms? 


In prostate trouble the sys- 
tem may seem to have slowed 
up. One's mental and physical 
grasp have both lessened. The 


most often apparent is the neces- 
sity for frequent nightly risings 
which seem to betoken we 
kidneys and bladder. 


Why M: 


ADOVE 





( ) LO 
a . Hy the « 
10,000 Find Relief hee, 
More than 10,000 men have al- eng ( 
ready used tI e treat- 
ment which has been de- 
al Healing? Blood Flows 
ve loped and pe rfected tal 4 Rites tae 
during the last seven Gland and Renews Its 


usually ban- 
troubles oft 


vears. It 
ishe S those 


en blamed on 


i 
and invigorates the 1m- 





Cells. 


! 
approach- : 
ing age, because it tones ) gi 


——| | 


iny Men Are Oldat 40 








portant prostate gland eee 
the kevstone of the 

entire gland = svstem 

Then it not only bat 

ishes many painfulsymp 

toms felt in the neigh- 

borhood of the prostat 

gland itself-—thus it als 

tends to tone up or as 

sist the entire glandular 

helping to re-invigorate every great 


organ and every bodily function 




















memory may be- It has brought 
come treacherous. results where every 
Physical efforts ee ee a other method has 
once easy, now Remarkable Relief apparently failed 
often leave one Niietgie Teeubihe It has brought new 
panting and ex wae aD vigor in casi 
hausted. Nervous- gland and had to be u where the surgeon's 
ness, restlessness = gy cop gl knife seemed the 
and insomnia fre- _ c oem ies | only remaining 
quently appear. u ur treatm course and it | 
Often the blood a | brought relief to 
preavire mcreascs | Yee eoevet. 1 feo! that the trouble | degree that could 
to a dangerous | need of treatment in the last three 1 not be hoped for 
é 3 : { recommended it to two of my friend ° . 
degree. Sciatica, | have used it with | vaeulte”” ir, from an operation. 
weak back, lack of | Frank McMichael, aye # Every man past 
vigor and chronic 40—in fact every 
constipation are man in his. lat 
frequent symptoms. There is oftena thirties—should learn about this 


great deal of pain in the neighbor- 
hood of the prostate gland and 


through the loins and lower back. 
One of the most disagreeable fea- 
the feature 


tures of such troubles 


method—by which he can treat him 
self at home—the way in which 
he should find quick, inexpensive, 
safe and permanent relief, or pay 
nothing. 


FREE 
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The Electro Thermal 


4039 Main Street, Steubenvill+, Ohio 
FREE INFORMATION BLANK 
THE ELECTRO THERMAL COMPAN 
4039 Main Street, Steubenville, Ohi 
i 
7 rl } 7. 
or 
I d 
( r D ) I 
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Chief Engineer DUNLAP 


Learn at HOME! 


Big Demand! 


Offer $ 


Drexel Ave. and 58th, 


$4,000 to 


ELE¢ RICIANS 
& FORI {AN 
{ 5 ik 
( I ( Ci 
I ENDI l 
S 1 ) > 


FREE 


Big Electrical 


Get my fir Scholarship 


Chief Engineer Dunlap, Electrical Division, 


AMERICAN SCHOOL, Dept. E-875 


aa ae Dept. E-875, 
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$12,000 


a Year! 








1. General Electric Co. gineer 


Outfit! 2. Commonwealth 


Edison ( 1. Columbia University 
rickanWioelerCS Dartmouth Colle 
4. Cutier-Hammer 3. Massachusetts 
ed Mfg. Co stitute 
] 5. American Telephone nology 
i & Telegraph Co 4. Lehigh University 
6. Westinghouse Elec-| 5. University 
tric & Mf d. mont 


8. Underwriters Lab- 
oratories, Inc 7 
} r l Ei 





i it 

mo 

I tl 

wh 5 

trair r 

} I he re 1 
1 j ur in ti 
YT 


! Help You Start To Make 
Money Quick! 





kK 


ydroelectric 
ant where I am 


Chicago 


5 CHIEF ENGINEER DUNLAP, Electrical Division 
AMERICAN SCHOOL 
Drexel Ave. and 58th, 












Under my practical, ea 
ingly short time. 


operate, repair, malt 








Become a big-pay man in the greatest industry of all time. 
and right at home, you can fit yourself for highest salary positions, or you 
can cash in on your spare time 
designers, inspectors. Unlimited, fasci — g opportunities on land or sea 


I Tram YOU «* HOME :? ARADIO EXPERT 


asy to understand, instruction—you qualify in an amaz- 
No previous experience is necessary. 
radio becomes an open book to you. ‘ 
tain and sell 
are the latest and most modern 


FREE teciwitrnsenes'set* Write Today rc? FREE 


A. G. Mohaupt, Radio Engineer, RADIO ASSOCIATION OF AMERICA, Dept. 411. 4513 Ravenswood Ave.. CHICAGO 








Western Electric Co.| 6. Armour Institute 
Technology 


University of Kansas 
i . ’ 


=, Because The American School 








Quickly, easily 


Thecallis urgent for mechanic S, operators, 


Every brarich of 
You learn how to design, construct, 
all forms of Radio apparatus. My methods 
in existence. 














Chicago 























Money Making Opportunities 
AGENTS AND SALESMEN WANT:cD 
SALESMEN sell sales and order books, auto, reg, 


rolls and bill ladings Large demand. Liberal come 
mission. Wirth Sales Book Co., Dept. PS, Chicago 








EARN $10 daily silvering mirrors, plating and re- 
finishing metal ware, headlights, chandeliers, bedsteads. 
Outfits furnished. F. Decie Laboratories, 1133 Broad- 
way. New York 


MR. ADVERTISER: Ask to-day for a copy of the 
“Quick-Action Advertising Rate Folder.’ It contains 
some really important facts which will prove interesting 
and valuable to you It also tells ‘“‘How You Can Use 
Popular Scie nce Monthly Profitably.”” You'd like to know, 
wouldn't you? Tanager, Clissified Advertising, Popular 
Month ly 250 Fourth Ave., New York 











Science 





BIG money and fast eales Every owner buys gold 

tials for his auto You charge $1.50: make $1.35. 
Ten orders daily easy Write for particulars and free 
samples American Monogram Co., Dept. 47, East 
Orange, New Jersey 





WANTED—Representatives in every factory in the 
United States Popular Science Monthly, 250 Fourth 
Ave New York 


MARVELOUS Radio Gas Lighter—lights instantly, 
sells instantly Sily demonstrated, good for 10,000 
lights, retails :‘ cost $10.00 gross, $26 prolit Send 
$1 OO for — doz n with self selling plans. L. Master- 
lite Co., 110 East 23rd, New York 

SALESMAN—Manufacturer of ur rique line specialties 
selling merchants, factories iil z permanent sales 
attractive plan ri pocket sample. 
ration, Mt. Morris, N. Y 

~ DON I waste t e€ on specialties We can show you 
bigger Profits better values and permanent repeat 
business $750 a month is one man’s income No 
capital or experience needed e quick American 
Products Co., 1989 American Bldg., Cincinnat 

BIG Profits. 50 Fast Sellers Rubber 
Everybody needs and buys; $50 weekly ea 
B. & G. Rubber Co., Dept. 660, Pittsburgh, P 

AGENTS! At last a perfect Knife Shorpener A sure 
seller and a money-maker Retail 
Guaranteed a lifetime. Write, Conaway & Conaway) 
(C) Champairn, Ul 








































NTsS—Our new Fire Exting Sher § 


ssions Mechanically perfe 


























v Free outt W ‘ chols ¢ 
3 Dept. F. 2 
Vy mail Get ou lone \I Zz 
irth cost. I prot te) les. P ic 
W onde 
™ 
ly 
( 
$19.70 
ranteed 
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y, or free auto offer be- 
les Elegant outfit furnished All colors—grades in- 
luding silks, lisles, wools. Macochee Textile Company, 
Room 15211, 


FACTORY di 
Is 3500 hoi rt 
mendous profit 
Boylston, Bo ton 

GET ¢ plan for monog 
hand luggage and all similar : tr ‘ 
experience unnecessary except ion 1 profits Motorist 
Accessories Company, Mansfield, Ohio 























27,000 phonograph needles eliminated by one E-ver- 
play Nothing like it Preserves records Abolishes 
ratching. Day’s supply in pocket $20 daily. Ever- 
y, Desk F-)1. McClurg Bldg., Chicngzo 











S—!'l p Sl » 10 ir spare time 
nt worl} ility showing samples and 
teas, cof and food produc mong 
f neighbors Complete sample outfit to first 
person answering from your territory. Harley Co., M-2020 


Harley Bldg 
OPPORTUNITY knocks but never opens the door. 
You have to do that The key that opens this door is a 
letter from you giving tage of your past business experi- 
ence to prove you are the type of man we want to join the 
iccessful Cistributors of our nationally advertised prod- 
t. C. F. 8S. Co., 14 N. 10th Street, Richmond, Indi na 
SUCCEED With Your Own Products—Formul: iS, 
Processes, Different, Dependable, Profitable Cat log 
Free C. Thaxly Co., Washington, D. C 
MR. ADVERTISER: Ask to-u y for a copy of the 
“Quick-Action Advertising R: ite Folder.” It contains 
some really important facts which will prove interesting 
ind valuable to you. It also tells ‘“‘How You Can Use 
Popular Science Monthly Profitably.’’ You'd like to know. 


Dayton, Ohio 




















en you? Manager, Classified Advertising, Popular 
Science Monthly, 250 Fourth Avenue, New York 

“TREE Simples. Large manufacturer wants agents 
ell shirts direct to wearer. Exclusive patterns eas sold. 
ex] ice unnecess*ry Kalender Sportswea 43 





Brouidway, Dept. A-&, New York 
~ MEN'S shirts—825 to $75 weekly 
Big sellers Undersell stores en 
Illinois Shirt Mfrs., 510 South Wells, Factory 
Chicago 














n onthly Spare or full t me. 
] concern Improved 





~ $300 and Big Cash Bonus 
Wonderful new offer by 
Mfg. Co . Dept 911-C 









NLIGHTNING & Stra sat 
di arged batteries instantly 
aye Gallon free to agent 

Mi nnesota 


~AGENTS— 100 
Lodge members 
land, Ohio 

MR. ADVERTISER: Ask to-day for a copy of the 
“Quick-Action Advertising Rate Folder.’ It contains 
some really important facts which will prove interesting 
and valuable to you It also tells * ‘How You Can Use 
Popular Science Monthly Profitably You'd like to 
know, wouldn't you? Address your inquiry to: Manage 
Classified Advertising, Popular Science Monthly, 
Fourth Avenue, New York 





Compound. Charges 
“Eliminat old meth 
Lightning Co., 8? 








profits Past-selling novelty for 
Emblematic Belt Co., Dept. D., Ash- 















More Money Making Opportunities 
on pages 6 to 24 
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OW would you like to be the inven 
Satety 
AND 
DOLI 
year? Wouldn't you gladly be the invent 
[ profits were 
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TENCE MONTHLY 





naturally a 
Razor, 
ON} 

ARS 


As a 


Matter 


; : that invent 
big that he paid an income tax of $29,000 cameneaia ak 
Wouldn’t you willingly change places wit! f first seeing 
the inventor of the President Suspender: ot thinking ot 
who is now worth $5,000,000, or the inventor Phat is all 
of the Autographic attachment for camera Brought dow! 
who sold his patents for $300,000? ee 

One single idea—as simple as any of the \nd 7 a 
can make you independently wealthy in a \ boaky ti , 
short time Other inventors have made talole ( R 
thousands of dollars from such common thing paisa ; 
as the crimped hair-pin, the metal tip shoe a pe MS 
laces, the paper satety match, the ordinary pest se 
wire paper clip. The are certainly not com- ah : 
plicated invention they are so simple, in 
fact, that probably thousands ot people thought What 
of them but only one man DID anything about 
the idea when it came to him. Cow 

LuULILOri 
7 ; \ 


Ideas Worth Fortunes a pr 





Every day you find idea 
for new invention It ma 
be a new toy for your chil 
dren. The man who invented 


the Kiddie-Kar, it is re ; 
$5,000,000 It 


porte 


made Over 
may be a new kind of soap 
B. T. Babbitt is worth mil 


) lions of dollars today. It « 
even be a new kind of 
to make housework easier fot 
millions of housewives But 
no matter what it is—if your 


proom 


idea is practical, if it solves a 
problem, if it satisfies a need 
a fortune may be waiting 





for vou 

Perhaps even now you have 
splendid ideas for inventions 
but the only reason you have 
not developed them is because 
you doubt your own ability 
to invent. Or, like most per- 


sons, you believe that you 
were not born to be an in- 
ventor; that inventors are 
men who invent things as 





and 


principles of mechanics 

How to avoid wasting 

time on impractical 

inventions 

How to apply for a 

patent 

How to organize a 

company 

How to protect your 

rights 

How to market a patent 

hundreds of other vitally 

import: facts which EVERY 
successful inventor knows and 
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How to develop your 
imagination 


How to develop your 
ideas 
How to get the facts 


you need for inventions 
How to keep legal rec- 
ords of ideas 

How to use scientific 
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be worth real mone I 
famous inventors tel ) 
the secrets of invention 
which every succe 


ful inventor knows. 


There may be a fortune for you 


in this FREE book about Inventions 


Invention is the easiest way to earn a fortune. 
dollars for their inventors. 





Little ideas have made millions of 
This wonderful book explains how fifteen famous in- 
ventors now teach you the secrets of successful invention in your own home. 


New FREE Book 
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$2500 REWARD 


For the Capture of 
An Unknown Man 


WICE he had entered the St. Clair 

Mansion. What was he after? 

Who? What was in danger? 
Berteau, the detecti had 
warned St. Clair that the mysterious 
marauder would come again. And 


Tamous ve, 




















now —anoise in the passage! The 
creak of an opening door. A shot in 
the dark! Acar e! 
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More Trained Men 
The mand for trained men by governments, 
st 1 cetective agencies, corporations, 
and { te i gre ter € very 
da Here ity for YOU. Can 
y inating line of work 
ti t : death depend on 
finge iden g rewards go to 
the « ny € arn regularly trom 
Qo, per y 





Learn at Home in 
Spare Time 





And now you can learn the secrets of this 
Science at home in your spare time. Any man 
y n ol education and average 
a > a Finger Print Detective 
in yrt time. 
"Free Course in 
Secret Service 
Professional Fing er Print Outfit, 
absolute Free, Free ourse in Secret 
Service Intelligence. t t t 
; til tt 
y 
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AGENTS AND SALESMEN WANTED 
AGENTS Wants ~ —Somethit ry New Fire fighter sells 
easily Makes a spectac pond ac tion; car owners 
homes factories, stores, practica on sight. Our | 
men make $10.00 to $50.00 a day you wish to estub- 
business of your own wi il ited possibiliti s | 
ng big money, write us to Fyr-Fyter Co., 
r-Fyter Bldg ID ym, Ohio a 
at sight Prints merchant's ad on : | 
At DOX t¢ uli tim r siae “line | 
| 
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1 “MR. ADVERTISER \sk to-day for a copy of 
Quick-Action Advertising Rate Folder.” .It contains 

| some really mport int facts which will prove inte a ir 
and v ilu able to you. It also tells ‘‘How You ¢ 

| | Popular Science Monthly Profitabl} You'd like to kne 
wo t you Address your inquiry to: Mar 

] Advertising, Popular Science Monthly, 

| New York 

~ More Money Making Opportunities 


on pages 6 to 24 
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Student winding a Statorin 
The Great School of 





Earn $200 to 
$800 a month! 


New Enlarged Course 


I train you on everything from door-bells to power- 
plants—-everything to make you a 650 to $200 a week 
EXPERT. You get complete PRA‘ a AL training in 
Circuits, Hou e Wiring, D.C., # >., Armature and 
Stator Winding. Drafting, Auto, ue and Tractor 
Electricity, Battery Building and Repairing, and 
Radio. Everything tom ike you a thoroughly trained, 
BIG PAY, Electrical EXPERT 


CHIC 


The Electrical Center 
of the World 














The whole werld of electricity is open to the COYNE 
trained Electrical Expert. ¢ >to hicago—the Eleec- 
trical Center +! the World. Iya vuurfare. Get 
your training at COY VE—theoldcst, largest and best 
a choolior. pract al electricity in the country—endorsed 

Electric al Ir idustry. 1 do not offer a number of 
1 Hi 1 ¢ 5 ve jy 1j t ore plete 
cour And U £0] ecapab e 
of comm: y. You< become an Expert 
and,zetbiger ey ir 1 ANY branch 1 t electricity if you 


come to COYNE, 


Learn in 12 Weeks! 


NOT A CORRESPONDENCE SCHOOL 











Nobooks or useless theory. I train you on the greatest 
outlay of electrical apparat a oe See titution inthe 

untry. I give you FREE complete Ladio and Auto- 
motive courses. I also pive y on R EE aLife Member- 
snip which enables 1 to longer “if you wantor 
to come back at ar ¢ ard takeupanynew work 
which i3 constantiy bc inginstaliedto kecp my school 


the most modern at all times. 


You Don’t Need Education 

” OYNE git yo duca- 
or Experience (ion ani experience by 
actual work—that’s why you don’t need education or 
experience tostart with. 


Earn While You Learn! 


I help students to secure agood part of 
their iiving expen 


bs toearna 
3e3 while studying. 


Send Coupon Now 


eteg Sg “le 
y big 
oluecr, 


Free R. R. Fare to Chicago 


e ready for BIG MONEY 





ay a minute—send that coupon right now for 
free catalog and full particulars of special 
ACI Now! 





1300- -1310W. a St., ieaaties 8 tease 

Ee 
B Coyne Electrical School, Dept, 136-8 3 
j 1300-1310 W. Harrison St., Chicago i 





Mr. H. C. LEWIS, Pres. Dear Sir:—Please send me 
4 ree your big new catalog and full particulars on free 
railroad fare offer und two free a 


courses. 
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Here’s Posi 
That I Can Grow 
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These are true, unretouched photographs showing Mr. Murray Sandow’s hair 


before- 
and falling hair. 
astonishing results. 


instance. 


and 60 days after using my remarkable new treatment for baldness 
This is not a rare 

To try my new discovery you need not risk a cent. For 
I positively guarantee results or charge you nothing. 


Many others report equally 


Mail coupon below for 


booklet describing my treatment and 30 Day Trial offer in detail. 


, eotiaae wake VA 
Founde Of se 


NOR many months you hav 
| announcements concerning 


i Li 
new treatment for baldness and 
falling hair. If you are bald and have 
tried other treatments without result 
| | . 1] 
then naturally you are skeptical. — All 
right, I don’t blame you. 
But what better PROOF is there 
that I can actually crow new ha 


seen 






yf than 
these two photographs repre duced 
above. They illustrate a result that hundreds of others 
have written us they too have secured through use of 
my marvelous discovery. In this particular case, Mr. 
Murray Sandow, of New York City, started my treat- 
ment January 23, 1924—and sixty days later—as you 
can see—he had an almost entirely new growth of hair. 
Entirely New Methed 
My invention involves the application of new prin- 
ciples in stimulating hair growth. It proves that in 
many cases of baldness—the hair roots are not dead 
but merely dormant. The reason tonics and other 
treatments fail to grow new hair is because they do not 
reach these dormant hair roots, but instead simply 
treat the surface of the scalp. 


To make a tree grow you could not rub “growing 


fluid” on the bark. Instead you would get right to the 
roots. And so it is with the hair. 
No Excuse for Most Baldness 
At the Merke Institute on Fifth Avenue, New York, 


scores of s< cial 


I’ve treated prominent stage and 


By ALOIS MERKE 
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lreatment. ¢ Allied Merke In- 


stitutes, Inc., Dept. 1711, 512 Fifth Avenue, New York City. 
Allied Merke Institute, Inc. 
Dept. 1711, 512 Fifth Avenue, New York City 
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Mail the Coupon To-day 
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age air she uking opportunity selling Ruaciolite sys- 
ter re on g batteries Sells to battery stations, 
g res aut -owners Write infort tion and free 
i stration offer. R olite Co., Dept. L, St. Paul 
WORLD'S fas st Selling i ito 
( 














DELAWARE Incorpo ) ers: ees 
forms. Chas. G. Guyer, 901 Orange st., Wiln 
Deluware 
~ IN( ORPORATE Delaware. F. Lewis Mettler, 832 
Market St., W gton, Del Established 1909 
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I Ask to-day for a copy of the 
i ler.”’ it contains 
ll prove interesting 
1 } il “How You Can Use 
Sak ilar Science Monthly Profitably.’’ You'd like to know, 
wouldn't yo 1? Manager, Classified Advertising, Popular 


Science Monthly, 250 Fourth Ave., New Yor 
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VE start you in business, furnishir 
and women, $80.00 to $100.00 weekly 
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y lifetime free Ww. Ragsdale, 
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ge aera AND START YOU | 
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sk Oho. § EARNI N G. 
I \ nt I eT! le l be 
A : t to learn the Au 
/ ind G e Bu ess. Right 
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Greer Trained automobile men 
tha ve can sup In 8 weeks we 
will make YOU an Auto or Garage 
expert and get you a job. You can 
Mine Micka 8 Wace tit er : aeaeeeie be either an expert Auto, Truck or Tractor 
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R chard B. Owen, 44 Owen Bidg., Washington, D.C., or 
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START a paying business at home or small office any- EDWIN GREER, President 
where Soliciting unnec eas ok, -. ov OO Weekly easy i Greer Coilege of Automotive Engineering 
Be a "St Paul aioe bl folder. Downs Ce., 2326 é 2024 S. Wabash Ave., Dept. 2502, Chicago, Hl. 











Pt BLISH a Magazine of your own. We will tell you Please send me FREE Book, ‘‘How to Succeed in 
Very interesting, profitabl Information free | The Auto & Tractor Business,"’ and Special Tr: ining 
Lutz Printing Co.. York, Pa Offer. This request does nct obligate me in any w 
: k RI KE plan—start mail order business H J “Tee ple, : 
Decatur, Indiina Name. 
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by the Associated Electrical 
Engineers’ Remarkable, New 


“Hxperience Method” 


and quickly prepare yourself 
for Electrical Jobs paying 
$2,500, $5,000 a year and up 





Electricity is the fastest growing industry on earth. big-money job ready you in E'ect 

Thousands of trained men are needed to fill the NEW you are ready for it. The A. FE. E. ‘Experience Met 

JOBS constantly opening—the most fascinating and high- will quickly prepare you for your big oppo ity 

est paid work, and offering the biggest future. There is a Electricity right in your own home, in your pare time 5 


The A. E. E. “Experience Method” is 
the Biggest and Most Revolutionary Advance 
in the History of Electrical Training 


Under ordinary “school” methods, you first get your  W% guarantee that with a binding Money Back G 
training and then have still to get youre xperience—along, tee Bon f you can read and write | 

hard grind. The Famous A. E.‘E. “Experience Method” ambitious to make good and qua 

has changed all that. You can now ‘get your Electrical Electricity offers by the thousand, then we 
training and experience together and thus cut in half the todo the re 


distance between you and the big jobs in Electricity. This 
real fact is being proven every day by A.E = tr ined men. 


The A. E. E. “E x] verience Method” le greatest It i impo sible to tell the: remarkable storv of the A 
and most remarkable advance ever er aeons ciated Electrical Engineers on this page. The story is 1 
Electrical training. ‘ Phere is nothing like it; iunvwhere. at bi too important. We have published a big new 48- 
the result of the lifetime work of Chief ] ngineer W. page Book, “Electricity and its Opportuniti r YOU 
L ittlewood, and over - pie successft ul Elect al a n- which has a vit lly 1] portant message tor you. 
gineers have certified th titis RIGHT. Send lor y r | 

The quick iicéan At men tr uined — - the Famous what  Ltargilindaenager Ga. wre tr Gs: TAD: CBSNEE 
A... BE xperience Method” is amazit Ji umes DuVall, ; ee a Rie ages ae | - pa , 

Fort Niagara, Ont., writes: ‘How can you put so much ae 

information in such a few lines is beyond me.” Julio [his great book tells of the great oppor ties that the amaz 
Fuentes, Cleveland, Ohio, just beginning his training, growthoft e Electric lI ary 38:1 It tells | the 1 
writes: “I am already doing a lot of wiring and repairing - So" sie Arias ; = A peti aa tes: oe 

and making real money.” J. A. Hoekzema, Grand Rapids, whatever, and gives vou 22 BIG, SMASHING | V REASO 
Mich., not a third through his training, writes: “I have WHY A. E. E. TRAINING IS THE BEST AND MOST ¢ 


started my own business and am doing fine.”” Hundreds of — PE! ce AND Pi! \ 
such letters are pouring in from A. E. E. trained men, 


who began making money almost from the start. M AIL T HE C OU PON 
You get real electrical Here is the 


ce nt 
OPPORTI NITY It 


experience while training of crowded, low 


- - iterest dh Nest | field « ¢ t } ectricit t ) 
The reason for these remarkable successes is that A. FE. a ce We I - Rrepcttscete Aapiete 
training is not “schooling’’—it is EXPERIENCE. You Five years from now you will b 
work on practical jobs with practical tools and i ase them. The — | bri le sure way to Independenc 
: Suece in lectricit' 


right from the start—everything that you need is furn- 
ished you FREE, as you need it, including the biggest and = [— 


. : . ry . Associated Electrical Engineers, 2114 So. Dearborn Street, Chicag 
most practical outfit ever given anywhere. The A. bk. FE. | 8 ee 
“Experience Method” is the exclusive development of the |: 
A. E. E. and can be had nowhere else. 
Success in Electricity Made Easy ee 
YOU can master Electricity quickly and easily under the AdUESS. 0.60 e ee cence ete ence cnet eee enn ene ee een e enna eases eens 
amazingly interesting and practical ‘Experience Method.” { 
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\\ take small pay fr incertain 3? Why be buffeted around from this to 

t 1 not OW W r you are ¢ g to have a job tomorrow or not? You can 

( lthat. Learna know autos—how to repair them, and take advantage 

( rt es t big money. Pave the way for a business of 

I t can make you independent for life. You can do it with a 

w weeks’ tr g at e Michigan State Automobile School—the great auto- 
de s¢ ol e heart I industry. 


Be a Trained Man—Successful! 








Step out < make a success of urself Trained men are wanted all the time—every- 
! More than 15,000,000 ucks and tractors in use. All need service and 
I Millions of tires, millior ff batteries to be kept in commission. More men 
needed for good jobs. Mo irag more electric service more tire-repair 
ng shops—batter ati eeded. This means a g opportunities for 

) t I vo ) a good job, or to sta siness of vour ow! 

Very needed. \ e rig mn the threshold of big mot ) no 


Come to the 


DETROIT Tr | 
’ Cor »D 




















Learn iitteehiok’ 


At Home—tIn Your Spare Time 
so 
g $50 to $200 a 
I I ire ( 
f original 
nd 6 
test your api 


THE LANDON SCHOOL 
451 National Bidg., Cleveland, O. 



















bir you accept an offer Iam 
making now you need not 
pay for the course, am 
doing this in order to en- 
able deserving and ambitious men to get into this pro- 
fession. i wiles guarantee to train you until you are 
laced in « position drawing asalary of $250.00 a month. 

esides I will give you a free complete set of drawing 
instruments worth $% 00. Write me for full information. 
Chief Draftsman Dobe, 1951 Lawrence Av. Dept. 13-65 
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A. C. ZELLER, President 
591 Auto Bldg. 


DETROIT, MICH 
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Learn Autos in a Few Weeks ibe dap~wisd ve need 


MICHIGAN STATE AUTOMOBILE SCHOOL 


3729 Woodward Ave. 
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Me Mail Coupon To Day 


ETROIT, MICHIGAN 


FB MICHIGAN STATE AUTOMOBILE SCHOOL 
» 9 591 Auto Bidg. D 
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ake $75.00 a Week on the Side 
Estabiish yourself as a Photographic Expert 
quickly—during your spare time—under a 
leading photographer. "ll show you how to 


| start your own business—or command a large 
| salary. Send for my unusual offer. It's 
| only fomporery. Act at once. postal 
will 
international Studios, Inc., Dept. 13-68 
3601 Michigan Ave., Chicago, U. S. A. 


Professional 


Camera 


FREE! 








exam, SLOP ap 


Make Your Mind an index 
from which you select facts, 
, names, faces. De 
concentration, se 
overcome 
3, forg+ttulness 
today for FREE memory and 
concentration test and illus- 
trated booklet, ‘‘How to 
Remember."’ 


PROF. HENRY DICKSON 
Dept. 929, Evanston, tl 


ousiwess iy 
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BUSINESS OPPORTUNITIES 








GET money in your mail. ‘“Lambert’s Mil Ordet 
Secrets” contuins successful methods never before pub 
lished. Particulars free. Leon Lambert, 555-D Kaufmar 


Bldg., Wichita, Kansas 
































COMMON Sense and $100 or more will establish cast 
business, Dept. R Paul Kaye, 149 Broadway, N. Y 
$25,000 from three schemes, $10,000 from one, sub 
r Schemer Monthly, Alliance, Ohio, report 
t rhree special copies 96 pag only 25¢ 
one can make the Artcov nd money 
Write Artcov Mfg. Co., New J 
I MADE $100,000 as Real Estate Specialist. Free 
formation tells how American Business bBuildere 
Dept. A-3411, 1133 Broadway, New York 
MR. ADVERTISER: Ask to-da for a copy of the 
“Quick-Action Advertising Rate Folder. It contains 
some really important facts which will prove interesting 
und valuable to you It also tells “‘How You Cun Use 
Popular Science Monthly Profitably.’’ You'd like to know 
wouldn't you? Manager, Classified Advertising, Populat 























ence Monthly, 250 Fourth Ave New York 

LOOK Here Man! Do you want to earn from $25.0 
to $100.00 per week in your spure time working for us 
We send you everything If you mean business, show it 
by sending 25c and we will include the 25c in your first 
payroll check his is strictly homework, no canvassing 
Bee 9309 Forest Ave., Kansas City, Mo 

STAMPS AND COINS 

NYASSA Giroffies and puecket of 52 different searce 
stamps, Fiume Triangle, large, $1.00 U.S. Rev., Milli 
metre scale, perforation gauge and ruler for only % 
lo introduce our Sudden Service approvals Fennell 
St p Compan Dept. C. Fullerton Bldg., St. Louis, Mo 

FAMOUS Fenv @) t—-2 Ds ill 

l ink ) $ 250 hinges n ( 

l > ge Fre h Color ] 2 special deliverie 
! ¢ ros set, pa t © different inclu 

t Azores, Cupe of Good Hope, Bosnia, 
( », e 16-page price t, all for 12 to new ay 

t be \ : > £6... Fenway 


















































MR. ADVERTISER: Ask to-day for a copy of 
“Qu K-Action Adve ry R Folder.” It contains 
yme m tant 3 whi vill prove interest 

Oo I 30 tell How You Can Us 
ia mn I tit ] ‘Youd like to know 
ddre nquiry to Man ver. Clas 
P< ence 10 50 Fourth 
\ 
lo Mexico W Issues 
Venezuel S lo nd Service Guatemala 
( ele ) > Finest 1 sheet 0 to 6f 
Agents Wanted. I 72-p. I ee. We Buy Stamps 
Estab ‘ 20 HH Stamp Co., Dept ) 
st. ] Mo 
oo DI KFEREN'|I ) fa » riienards 
rhc post ‘ ( 124 Second et 
lilw W 
FOUR Ist et igre > differs prer iT oe 
Deering, Ne ym St., M t Mass 
200 MIXED Fo nl U.S. € ci t, 1¢ 
Marie Stamp Burea \ Par I 
STI AMPS 105 Chir f 2 Albu ) iiustra 3 
4 B rd, Station AA, Bostor 
GREE(¢ y 25 different 15 Browne, 90 Kermy st 
Woll ) nN 
r ] fw 
( 
l key 
13 — — 
( om 
fer Lb s, Stumr 
Miugazine, everything Stanton, Niantic, Conn 
~ PREE 25 different | S i 60 pI Vals 
$5 differer if Ss. 10 rton Wis 
5 ORRIN S$ ! ( ie! bal | 31.00. Otto 









































17 VARIETIES if 
7.000 low-piiced stan I 
pany, 111 C, Nassiu ; 

CALIFORNIA gol ite 
cent ind catalogue io 
Springs Colorado a 

$5.00 FOR 10c¢.—200 different (mostly unused 
from Ireland, Newfoundlind, Jamaica pictorial, et 
triangle set, airplane set, small album and bargain lists 
all for 10c to new approval applicants. Victoria Stamg 
Co., London Canada 

MR. ADVERTISER: Ask to-day for a copy of the 
“Quick-Acuion Advertising Rate Folder It contains 
some really important facts which will prove intere sting 
and valuable to you. It also tells “How You Can Use 


Popular Science Monthly Profitably.’’ You'd like to know, 





wouldn't you’ Addr your inquiry to Manager, 
Classified Advertising, Popular Science Monthly, 250 
Fourth Ave. New York 





More Money Making Opportunities 
on pages 6 to 22 
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Can you read this? 
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Electricity Now read this. 


ere @ ; + 
eps pen yoy hi nN spdrig u lr no u smbs. 
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Every important electrical subject cove oan so you 
can understand it Exusy to study and apply. A com- (] ranslatior | 
plete, practical working course, in 10 volumé 

Books are pocket size; flexible covers. Order a set 
to-day to look over. 


HE las line is ‘heedwriftine nat , 
HAWKINS GUIDES Se esa 
4700 PICTU a 9 See takes the pl se e of shorthat ° ( 
URES $1 A MONTH I 1 


Now everyone can write sho ind 





These books tell you all about — 





Magnetism — Induction — Experiments — Dynamos é + 
Riectric Machinery — Motors Armatt ire Armature \ll the busing \ | | 
Windings — Installing of Dynamos — Elec “trical Instru- because eer j é ; , 
ment Testing—Practical Management of Lynsmos and eCcause shorthand ( . | 
Motors -Vistribution Systems-Wiring-Wiring Diagrams money. Pir ) 
—Sign Flashers—storage Batteries—Principles of Alter , ee 14 i 
nating Currents and Alternators—Alternating Current nad 1oOUuld | 
Motors—Transformers—Converter Rectifier Alter the commercial ster ' f { 
nating Current Systems—Circuit Breakers—Measuring na : ee “S aa ) 
Instruments—Switch Boards— Wiring Power Stat ons ist, the office worker. the ISINESS ¢ t T 
—Installing—Telephone—Te egraph — Wi rele ay . ae = : ' 
Lighting—Railways Also many Modern Practical 1 Appli- professional men, le WFiter, tne 
cations of Electricity and Ready Reference Ind porter. You should be able ) 
SHIPPED TO YOU FREE paper with the speed of thou | 
2 ¥ " , m4 1, > } on 1_] . ‘ | 

Not acent to pay until you see the books. Noobligat : But few in the busin wi 1 | 
to buy unless you aresatistied Send Coupon now—tvucday the hours of laboriou tud ner 

ind get this great help library and seeifitis not worth x Pn 1 7 1 45 | 
$100 to you—pay $1.00 a month fortenmonthsor return it. ane ering the usua 1O ima 


What is Speedwriting ? 












THEO. AUDEL & CO., Why do so few use shorthand? 


72 Fifth Ave., N.Y. 
Please submit for exan 


| 1 | 
Hawkins Electrical Guides Phe answer 1s Simipie i] 
(Price $1 eact hip at P 1 , 1 : 
“ ‘ i s t 1 9 short nC veteme . + 
i, the 10 numbers. If satisfactory, I isual I le = I I 
] ct withir 1° 1 
= to aend you $1 ‘ ys and familiar. Hundreds of th 
rma : ‘ I til pa: P : eB som 
zed for efhcient work. The rokes 1 eT . 
: } +t ] ; ] 
Signature— drawn with absolute accurate or the I 
‘ 11 
Occupation— something total ttere 
Employed by worse than usel tt ; 
Re ence - : DO t mo! ft « 
Reference 11734 ' 


A national authority on shorthand dis- 
covers a totally new method—Speed- 
writing the business tool for everyone. 


th lsou hw ezts tirn hw 
ezts tri a hw ezts tred. 
tmab rin o t tipRi or w 





We want one ambitious man in ea 














_ eee 
county as Sales Representative. Our Miss Emma B. Dearborn who discover pnsl asulk. 
¢ l T ’ 1 . . ° . 
Salesmen make big money ‘ taking or- the princ ‘los of She a min 
ders for the Cole Visible Gasoline ; bam l 
Gauge. Only entificall curate teacher for many years of | 
gasoline fits on instrument of shorthand. She is tod ( I 
board t—prevent rt 
measure ning t I ga 5 
. price—in class by itself—sells or 
ays ble} $10 to $20 a Day 
te Visi 
v r 6 to 8 he . 
& Pape £4 ded in advance we “te in d 
collect Commissions ais d n reé 





PAT. 99-13; S1-17% peat ord “rs. Exclusive territory | 
. 7-06-08: 1eee 3 , Capital not necessary. Writ } 





THE STEMCO Now you see why wi Speedwriting t new stt . in ceil r 
ENGINEERING CO. Natural Shorthand. Your a, b I t Don't . c t S 
201 WebbSt., Dayton, Ohio tip of your pen or pen il or the t { r make this ren : t 4 








fingers on the typewriter k thout a S vit { N Fa 
thought. Speedwriting is offered as a Home Shor rt of t Lio 
Study Course under Miss Dearborn’s personal 4 x& 
 Sehdoeaagpanl agen st Y OI Sixt eas in re l : | I 4 4° 
exercises each requiring about fifty minutes to lhe 





master. You will be delight. l after the first few Y i, 3s 
l 


eg tre ' | lessons to see how you are putting to work a Ty . ° a 
' your spare time writing show @| ).) 1, ae rasa! og Boag genteel I idan Use this for Ys 














cards, No canvassing or scliciting. §| With Speedwriting you will find new doot = : re 
We instruct you fully, Write today without ido idenvens Yougiihaven Gee teen _* 5 
obligation for full particulars rue booklet ane . ; : 7 < 
WEST-ANGUS SHOW CARD SERVICE LIMITED f a 
Many satisfied pupils our best reference. omen fs 
63 Colborne Building, Toronto. Can, rs Po 
ge for typists, stenographers, * 
Speeduriting— Jax business executives, Lo ~ 


writers, mews reporters. A quick, easy way to /" es 
The Real Estate Educator put thought on paper with the speed of / or < % 
thought itself. The whole business world ry Re ee, 


This book gives a most comprehensive yet most concis« 





arrangement of useful facts about buying, selling, leasing | needs Speeduriting. J ge . xX 

and sub-letting of Real Estate, contracting, for erection or | r ¢ 
repairs, mortgaging, transferring, insuring, etc. Cloth, 256 | ee : 
pages. Price $2.00, postpaid. Popular Science Monthly, | 4 < ‘ R 





250 Fourth Avenue New York City. ' 





























World’s biggest most isatnatina’§ caus 
needs you! Unlimited opportunities, BIG 
PAY waiting for you \ n you are a Cooke- 
trained AUTO EXPERT. Right in your 
own home 11 you MASTER of every 


tor Wo! k, 


to go 1nto 


branch of Auto, truck and tra 
prepare y } > . 


MONEY BACK EARN WHILE 





GUARANTEE! YOU LEARN! 
Idon'tcareifyou’re Mar f my students hav 
or r I l ke extre 
£ I : 1 few weeks 
a e 7 . gmytraining 
JOB-WAY a ree’ 
pur A g i vy you how t 
wi > < } aol wand 

a 7 i 1 a 8a i u 
f-. vhs as ail t! Anya 

3 = 7 t can n 
P| crop 
C} y Se I I ELF. Let 
an d others. Money : how YOU 

For a lirnited timeIu ill give 
mE oo student TWO big cost- 
repatr and testing outhi ts 
the kind you can use to make money in your 
spare time. If youu ill write today, I'll reserve 
these outfits for you without one penny of cost. 
Big AUTO BOOK FREE: : 
H re rts ¢ y book 
OTH] PAY RAIS a ry ur< opy todas, 
FREE. Tellsyoua t the wonderiul opp unities 
w gfor youinthe 10-BILLION DOLL sR“ UP- 
I t b Explains how I 
c gr y ] a ) il! g t I n spare 
tir | Mail coupon t 


B. W. COOKE, Directing Engincer 
CHICAGO AUTO SHOPS 


Dept. 825 a = 
1916 Sunnyside Ave oot Races eC 
CHICAGO | tree gh 
B. W. COOKE 


s5ot> 


sca 
-o®@ 


Dept. 825 


| “se 
Directing Engineer 
CHICAGO AUTO SHOPS 
1916 Sunny Ave. 


side Chicago 


( t Auto Expert lso reserve Repair 


EARN. ap to $2 sing “3 month and more, @¢X- 
teres Trav 


at Ss 


hitiway Traffic 
Inspector 


{ W k 


the 





erstand por n 
fuarantee you a position 
ing at least $1 ) ! 


Standard Business 
Training Institute, 
Buffalo, N. Y. 





SS SS MAIL TODAY----------5 





Standard Business Training Institute, 
Buffalo, N. . 


nd me, entirely free, Booklet } D-117 







—The Book that is Show- 
ing Thousands the Way to 
Big Money in ELECTRICITY 


yurself as an Electrical Expert 


} ( Ve [ype training fit 
” Te k I yu I ire 
, 
I ls. Re- 
I l I eC { famo 
l ] i hnolo Learn < 
r f experience Free 
Em I \ = ie | bindir 
ul r i ) n I 
Write n 
Ele I 


S. & H. ENGINEERING COMPANY 
Affiliated with the Lincoln Institute of Technology 


1422 W. Monroe St. Dept N-16 Chic: ago, Ill. Ill, 








|fs Gause and Gire % 





You can be quickly cured Send 10 cents fe r 288 
1 loth bound book on Star mering tter 
i - 4 h st afte 

g for 20 BENJAMIN N. BOGUE, 





1147 N itt. St... 





gist ‘Gunes “Euitding. Indianapolis. ea 


FREE LESSONS 


EXPERT AUTO REPAIRING 





“FRANKLIN INSTITUTE 
i ioe chester ,N. ¥ 
e absolutely fre 

lessons in E “ect rt Automoh ile 


Earn $45 to $90 a week = ye. 


pte Ep 16 or over, ° Det 
iid mail coupon i 


ypo . Kindly send rn 
sample 
Repairng. 


@co! 




























































'“STAMMERING| 









YOU ARE BADLY if you lack 
HANDICAPPED. High School 


raining. 
You cannot attain Suir sS or social 
prominence. You are barred from 
a successful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
and college entrance. In fact, em- 
ployers of practically all worth-while 
positions demand High School train- 
ing. You can’t hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 


FIT YOURSELF FOR A 
BIG FUTURE This course, 


which has been prepared by some of 
America’s leading professors, will 
broaden your mind, and make you 
keen, alert and capable. It is com- 
plete, simplified and up-to-date. It 
covers all subjects given in a resident 
school and meets all requirements of 
a High School training. From the 
first lesson to the last you are Care- 
fully examined and coached. 


USE SPARE TIMEONLY 


Most people tdle away fifty hours a 
























week. Probably you do. Use only 
one-fifth of your wasted hours for & 
study and you can remove your 2 
present handicap within two years. ¥ 
You will enjoy the lessons and the 
knowledge you will gain will well 
repay the time spent in study. 


Check and mail the coupon NOW 
for full particulars and Free Bulletin. 


, American School 
= Dept. H{875, 

~ Drexel Ave. and 58th St., Chicage 
Ces GOR me ee eee ee eR Ce OSE et aE eS ee 
American School 

Drexel Ave. & 58th St., Chicago 







Dept. H875, 


Send me full information on the subject checked 
and how you will hc'p me win success, 

soa Architect ...Lawyer 

...... Building Contractor Machine Shop Practice 


Automobile Engineer 
......Automobile Repairman 
paed Civil Engineer 

... Structural Engineer 

Business Manager 


Photoplay Writer 
Mechanical Engineer 
Shop Superintendent 
....—E-mployment Manager 
ae Steam Engineer 






Cert. Public Accountant ...Foremanship 
soon Accountant and Auditor _......Sanitary Engineer 
..... Bookkee per ..... Surveyor (& Mapping) 
..Draftsman and Designer .. Telephone 4 ngineer 


Electrical Engineer 
Electric Light & Power 
General Education 


Telegraph Engineer 
High School Graduate 
..Fire eg Expert 


......Voeational Guidance ___...... Wireless Radio 
enuiée Business Law .++++- Undecided 


DI tind ncccaccrtdsaxsinsa non ommaebicenincsne 











We Teac 





Meyer Both Company the largest 
Commercial Art Organization in the 
orld offers you a practical training, 
based upon twenty-five years of success. 
This nationally known organization each 
year produces and sells to advertisers over 
15,000 commercial drawings. This well 
paid profession equally open to men and 
women, Home study instruction, 


\, Get Facts Before You Enroll in Any School 


Ask the Advertising Manager of the leading 
P newspapers in your city, about Meyer 
2 Both Company—let them tell 
you about us. Send four cents in 








of the success of our students. 


MEYER BOTH COMPANY , 


Michigan Ave. 2t 20th St, Dept 35 
CHICAGO, ILL. 
Note—To Art and Engraving Firms: Secure 
artists among our yraduates. Write us. 





stamps for illustrated book telling { 


oo ate. 







Drawing Easily Learned 


Haven't you often wished that you could 
illustrate some idea, sketch 
me pretty face, etc. You can do all of 
» things. One of America’s most fa- 
artoonists and Illustrators has 
a great, simple system for 
all branches of Commer- 

This system has revolu- 
tionized the entire theory 


ry of draw- 

It means that drawing can be 

; easy for you as writing—much 
simpler than learning shorthand, 
pookkeeping or typewriting. We are 
now placing this original system for 
rning Drawing, Art and Cartooning, 



















draw cartoons, 


success in 
ial Art. 








34 lessons with over 500 
is, Within reach of every one 
if you will devote few hours 
week to the Course WE ABSOLUT! 
GUARANTEE that you will learn 
draw and draw well before you h: 
half finished the Course ‘ 


make this claim good 
every cent paid us. By 
large office force for an 


spondence, expensive cat 


re enabled to make 





he cheapest price ever known for : 
high-grade home study course. 
Many have sent us letters similar to that of Rob't P. D 
Detroit, who wrote: ‘I can’t see how you ask so 
en others wit inferior Courses get from $20 to § 
f theirs It is more than I expected.’ learn to 
I ib sset, no matter what field you are in 
FREE: !¢ vo" order Send No Money 
* the course at 


ce, we will include a 
irawing outfit, consisting 
of artist's pencils, pens, 
paper, erasers, eae 
acks, etc., enabling you 
to go to work without any 
idditional cost 


pay postman only . ° 
plus a few cents postage, 
payment in full for the 
and Free 


nt entirely satisfied, retu 








MONEY. Address: 





Just order the Course. and on arrival 


2.98 


Drawing 


r 


within five days and we will REFUND 


LEDERER SCHOOL OF DRAWING, Dept. 266-B, Chattanooga, Tenn. 


Orders from outside the_U. S. are payable $3.24 cash with order 












~ | Teach By Mai 


Il can make a good penman of 


write. My simplified systern has show 
thousands the way to good penmanshi 





sealasiie a Good Penman” 


Be2tthuei FREE! 


beautiful specimens of pe 
what others have accomplished by the Tan 
blyn System, with testimonials and gener 


for postage). Ladies taught as successfully 
men. WRITE TODAY, address 


F. W. TAMBLYN 
437 Ridge Bidg., 


yf IS) 


C07 7 
“5 SS 


es « 





U.S. 


you at 
your home during spare time, no matter 
where you live or how poorly you nov 


during the past twenty-five years—it 
CAN and WILL do the same for YOU 
“My beaut’ /ully 
VES : J illustrated 32-page 
pa } Book 


“‘How to Become 


It contains many 
nmanship showing 


information about our course—( Your name 
elegantly written on a card tf you enclose stamp 
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30 Days Ago They 
Laughed at Me 


I never would have believed that anyone could become 
popular overnight. And yet—here’s what happened. 


Ns we pl id ) 
I knew it | was d } ae | 
| Wa , » dance h S| \ 
exquisi e dance I ful oised, 
Her steps were 1 ) | 
music 
But I, clumsy boor 1 | 
myself followin her instead 
\nd I couldn't follow! TT 
art ¢ it. I stu bled thre or] tep 
trod on her toes. | 1 de 
1 time with the \ 
ine how nconmi I ( . 


il] the ly ( ( ) | 
had ithered in a le up 
ughin I knew, 
vere laughin | ) 
partner id v tl 
She d entered | \ 
expense! 
| felt 1 elt | ty 
hated mvself tor 1 Ver 
lal oh. SO! ada | wou 
Someday I would oh < 
laughed at me. 
\ll the wav home I told | 
over again that | ild ‘ 
dancer, th 1 would & 
them. But how? I could | 
cl ool per ise of e- tl ( ) l 
certainly couldn't fford a d 
structor. What could I do? \d 
flashed through my mind. I \ | V , 
them that they c In’t | hat me sa mm ee ee ee em ww ew ee = = 


Popular Overnight! 0 
I ran upstairs and found a magazine I 
had been reading the night before. One ) 
of the shears, a few words quickly writt 
a trip to the corner mail-box and the first 
part of my plan was carried out. I had sent : 
for Arthur Murray's free dancing lesson 
Somehow I didn’t believe that dancing e 
could be learned by mail. But there wa 


| nothing to risk—and think of the joy of < 
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foulcanbea FOO Auto Expert! 
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Salesman, Vemonstrator Garage Owner or Manager 














R. G DASHBACH, 
Fi ly Mechanic 
Barney Oldfield n 
7 
( 





“DASH” 


Here 's quickest way to Train for Big Pay! 


y home—just give me an hour of your spare time a da 
I ntee to] afiacony pig 4 opie gh yg fter only a few we 
Home ‘Study! My copyrighted “job-way”’ system te aches you uinan hour what 


MEN WANTED * aa J obs } 


ks of 


I OT 
len oppor- 


KIT 





Master Mechanic - - $3000 to $8000 

Electrical Expert - - - - - = $3600 up ‘ 

Garage Manager - - = - - = $3000 up FREE! 

Battery Expert - - - - - - - $2400 up 

Expert Welder - - - - - - - $2400 up =i ee 

Salesman -- -----+--- $3000 up cs grat 

Tractor Engineer - - - - - - $2400 up aye ee 

My graduate rn money f such fo g This $15 

t Own your own Bat outfit FREE t 
1, Igni n rvice, Repair or every (¢ A. I 

ding {| student 





meee eee ee ee ee ee 
R. G. Dashbach, Directing Engineer 
Chicago, Automotive Institute 

Dept. 1788, 536 So. Clark St., Chicago 


lan jor 


Write for FREE LESSON 
AL and FREE BOOK [ 








for thi pay sting training. Five Without a penny of expense or_th 
*Trad led I within r say f anybod Easy Payments. | ligh t lease send me Free 
Id r . training on earth for the s all st price ab« rapid course in Auto 
M L er Contains tro jes of su ses ¢ ned in | } nics and Free Tool 
= poys. Te at my Free Employment Service which gets s big-pay jobs ffer. Fxplain yourr back guar 
we ¥ ita ninute! —W hen af ae r wecks ater you start you ar nd real money | inte¢ I want to see a * aon ‘Lesson, too. 
ps thority of Abe al, that Name dm aioe - - 
CHICAGO AUTOMOTIVE INSTITUTE | addres 22000 oiee 

R. G. Dashbach, Dir. Eng., Dept. 1788, 536 So. Clark St., Chicago [| -------------------------------- 
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ORDER DIRECT FROM THIS 
Mail Coupon for FREE Catalog 


Your Guide 


FREDERICK 
10¢ 





=i { 
ees DRAKE'S BOOKS 
Bea MECHANICAL by 
b COLORS asp PAINTS 
= ill Rai 
They Will Raise Your Pay! 
t GET FREE CATALOG 
Every sens salle its pe eae comple tely. in wane course 
of instruction condensed into one volume. t postpaid 
LETT EP ON 5-DAY TRIAL. 
AUTOMOBILE BOOKS r i P re O - a 
1 D 1 
1 5 ! ) 
D I 
”) ( ! 
ELECTRICAL BOOKS PAINTING BOOKS 
, heed 
) i k D 
1 Le t 4 ( 
is ( 1.50 
. i M rd 1 P ny 3 a 4 
SHOP PRACTICE BOOKS. saa": Semmens 1Caes ma ae — 
5( , ‘ Cloth 1.20 


in 
come csc ee ee ee ee + ne 
J. DRAKE & CO 1 iched 1. For 

3 Michigan Avenue, Chicago, IIl k ion order I tr his page I na 
. . P f i j nd i ith pri uoted 
VM pre] p nd end he book on our 


[Learn At Home The C. A. I. Job WAY] | 


PRACTICAL 












PAGE—ON OUR 
MONEY-BACK PLAN 


to Home Stud) 


FREDERICK J. DRAKE & CO. 


PUBLISHERS 
1003 Michigan Ave., 


Drake Books Are for Sale 


Chicago 


at all Book Stores 


JTWENTIETH CENTURY 


Recipes, Formulas 


This book of 800 pax is the most com- 
plete Book of Recipes ever published, givins 
thousands of recipes for the manufacture of 
valuable articles for every-day use Hint 
Helps, Practical Idea and Secret Processes 
covering every branch of the useful arts are 


given 


10,000 Practical Formulas—The 
Best Way to Make Everything 


Popular Science Monthly 











Book of 


and Processes 


A book to which you may turn with confidence 


that you will find what you are looking for \ mine 

f information, up-to-date in every respect. Con 

tains an immense number of formulas that ever 

one ought to have, that are not found in any other 
rk. 


Price $4.00 


259 Fourth Ave.,New York 












Enormous 


demand_righ ow for McCarrie-tr: i 
Dental Lab ratory EXTER TS. at $i to $1: yaw vit 
Only profession tha rey 
professional work that yo ou can. master yo months! 


At Chicago and D troit I direct the largest 
Dental Laboratory Schools in the world Per 
individ instruction ore by doing 
porte kag inboratory jobs. I prepare \ 
ick for Expert’s pay averaging $3 per | 
No classes, no text-books here. 





i“ Dental pr , 


EXPERTS! 





70.000 Dentists Need Laboratories 






$50.00 Outfit FREE! 


If you write at once! For a limited 
time I will give every student a com-= 
plete $50 outfit of t 


tools ‘ alg 
. Writef Ry ae ty 


upplie 


Open a La quip 


and 





of your own. Little “al ital needed 
wi 1 ou are M rrie trained, 
My instruction includes Labora- 
t management $1 000 a year 
profits mad easily by Dental 


ee | Will Make You 2 
°o Chicago or Detroit Dental Laboratory 


FREER. R. Fare? a limited time. Expert in 4 to 6 


GET MY OFFER QUICK! Months! 





Big, New Book FREE! (===. 


Tells you all about th e surpris 

ities waiting fo wh 

tie trained Der ‘tal Le a4 
lains my rapid, pract 
ng} t y 





g oprortun.- 


i a Me ar- 
Ex. 


enyous 
ratory Ext 
cal meth 
it 





nd’ $5 50 out fit. Write me person- 
aily Tight away! 1! es 


H. A. McCARRIE, Director 
McCarrie School of Mechanical Dentistry 
Dept. 1002-K 1338 S. MichiganAve., Chicago 






















-Life 


The PICTURE MAGAZINE 


Art, Nature, The Body 
Beautiful, Mind Intellec- 
tual, Soul Intuitional, Ani- 
mals, Birds, Art Prints 
Cash contests and lesson 
criticisms, cartoons and comics. Pr« 


Invisible LBrothe rho od 
you must see it 
for 5 mo. trial 
No free samples 
Kalamazoo, Mich. 


claims The 
Can't describe 
NOM only $1 
K.’or refund 
ART and LIFE, Dept. 940 
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PLAY RIGHT AWAY 


No Knowledge of Music Nec- 
essary—Sweet Jazzy Tone 


You can play this beautiful im- 
ported Jaz Sax without prac- 
tice. No difficult scales and key 
Play by easy numbers or by 
(or by notes if you wish). 
















































a toy—but a re must 
Strument! N e of 
BIG handsome, tenin 


ished finish. Looks like 
regular sax: I 

long. Clearringing tone 
and delightful harmony. 

Will make you popular 
at parties, dances, en- 
tertainments every- 


¢ here, eed ) 
30 SONGS \e % pinaion $50 po ae 
when you can own 


a Jazzy Sax for a 


trifle. 

Attractive Jazzy 
Sax Carrying Bag, 
30 Songs, and full 
directions absolutely 

EP REE witheach Jazzy 
Sax on our special lim- 
ited offer. But you must 
get your orderinst oncel 
Mail coupon TODAY. 


SUPPLY LIMITED 


H.A. King writes: “Ree 
ceived Sax 1 ter n 
and played lead b 
pit rchestra sane 


faye: 
es 

firs. W.J. Dorgan: lay 
7 boy enjoys y Vest.’ ** 
the Sax very 
much. All bis Made of 
friends are solid 
i love, metal 20 


Just fill out the coupon below. be : 
When the Sax and FREE Carry- 
ing Bag and the 30 Sonys arrive, 
pay the postman only $5.98 plus a 
few pennies postage. Play the songs right away. You 
don’t risk a penny. Satisfaction guaranteed or r 
funded, But the supply is limited—so don't delay 
the coupon today. 


— —= Send This Coupon Today —- — 7 





FERRY & CO., 630 W. Jackson Bivd., 
Dept. 3788, Chicago, Ill. 


| —_ ise send me at once your 






Carrying Bag and 30 Song 


aan FREI 
posit $5.93 pi 18 postage with ‘the | 


will de 
If [ ar 


not satisfied, I will return all within 3 days and you 

| willrefund my money. | 
ee eee een re = ee 

| Address . . . | 


you can earn good money at home 
your spare time makin show 

No canvassing or soli 
how, supply both men and w 
home no matter where you live 
cash each week Full particulars and 
let free. Write 

AMERICAN SHOW CARD SYSTEM LIMITED 
206 Adams Building Teronto, Canada 











ECOME AN EXPERT 


UNTANT | 


Executive Accountants command big salaries, Thousands of firme 
need them. Only 5,000 <a rtified Public Accountants in U.S. Many 
are earning $3, mo to $10,000 a year. We train you thoroly by mai! in 
spare time for examinations or executive accounting posi- 
tions Seewinies of bookkeeping unnecessary to begin. The course 
is apie r the personal supervision of William B. Castenholz, A 

Cc. A , former Comptrol!er and Instructor Unive srsity of Illinois: 
pa former Director of the Illinois Society of C A.’s, and of the 
National Association of Cost Accountants. He is assisted by a large 
staff of ( . A.’s, including members of the American Institute of 
Ace ountants. Low tuition fee—easy terms. Write now forinformation. 


LaSalle Extension University, Dept.1183-H Chicago 
The Largest Business Training Institution in the World 
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NOR five thousand year 
minds of the bien have searched 
the heavens and t ; 

in vain to find the cause of disease. Chi- 
ropractic teaches that it is found withi 
the body. 
Through the 
have led to the establishment of methods 
which have become fortified by \ 
law, been endowed with millions, give: 
prestige by the great educational i: 
tutions, and been generally accepted 


the public. 


+} +y 


1e@ eartn, tryl 


centuries these que 


Chiropractic has grown by rea 


the “Whereas I was sick and am no 
well” of those who tested its efiicic Cc) 
To succeed where all others fail is 1 


supreme test, and unless Chiropractic 
ean do this, it has no excuse for its ex- 


i tence. 

Though but a quarter of a century 
lapsed since its discovery, 25,000 prac 
titione in the United States alone, | 
placed it second in number 
professions engaged in getting the sick 
well; while its et clency in gettin { 


sick well has won for it the title of “pi 
hitter” in the health game. 


Honest and open-1ininded members o 
other health professi acknowledg 
merit, while progressive and forward 
looking ones study its theory, i 
led in increasingly great numb 
adopt it and to abandon their fon 


es 
metnouds, 


Chiroprac 


a a separate, di LINC c1ence oO ¢ 
the 48 States. 

To an unbiased judgment it w 
seem that a) \ method that icceed 
the face of traditional prejudice and 
spite of controversy advanced by t 
opposing any change in the conventio 
method of treating disease—in short, a 
method that can convert the members « 
allied professions and multiply its p 
litioners and converts at such a pheno 


must be a bie thing. 
Millions of the sick 


vinced of the efficacy of C 


nal speed- 
have been e 
iroprac 1¢ 


riving it a fair trial. 






tion regarding 





SS 
e Vs wate 7 \ 
Y Af nO ‘Y), 
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Chiropractors or 
Schools to the 
ENA WS 

FROM ANY 

100 MPETENT CHIROPRACTOR. 


Write for informa- 


Chiropractors’ Assoc 
DAVENPORT, 











; | 
“SHOTGUN” ROGERS 
N Ul \ 4ars 
Well Known Pitcher 
Endorses Chiropractic 
TA 
nit. 











Universal 
ation 
IOWA, U.S.A 
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=-\ Reduce Waistline With 
ew Self-Massaginé Belt 


Makes you look pounds lighter and inches 
thinner the moment you put it on—while 
actual fat quickly and surely disappears. 





























No longer t iry for N that it is al st like magic. In 


Endorsed by Physicians 
and Athletes 





ak I f 
‘ 7 T rly 
Cc vi 1 R Kl 
Get Same Results as eel Es ee +} 
Expert Masseur easy, | 
ve lat t | It 1 f 
7 : . } + ‘ 
+ ex ‘ IT 
; , br gging 
P t k é Use I 
] W - R : aan f oe 
t t H endorsed f 
M é ed and everywher Satistactior guarante ed 
Sees Ne eas Oe or your ! back wi it questi 
: Send No "Money 
nt you Mail the couy full di 
: rts a riptior ind I "10-day Re 
R Vel h 1 Price Offer. Addre the WEI] 
It m $ iy t COMPANY 1011 Hill St., New 








) { fee aaa ae [THE WEIL COMPANY, % ; ; 
\ a 1011 Hill St t, N n, Conn, 
1, a, — | es gs sag oe are ; oe , 
i | i 1 : pee Weil Scientifi R Be i r | 
71 SB | I 10-] } j i | ) : 
é , - \ | ' 
i 
- ScD we i)! l 
ieee By 
| | 
\ as as tl | I 
L acect bene areienccnierniy en soeerion econ meena te 








‘Wrestling Book FREE 


Learn to be an expert wrestler. Know scientific 
wrestling, seif-detense, and jui-jitsu. Develop a 
splendid physique, and ‘have per ect health. Join 
this popular school end learn by mail. The famous 
world’s champions—the marvelous 


* Frank Gotch and Farmer Burns 


@ offer you a wonderful opportunity, Wrestling Is 
3 easily and quickly learned athome by mail. Men 
ys write now for splendid free book. 


sae and bo 

WRESTLING ie arn all the science and tricks. Be able to handle 

FOR HEALTH] bie men with ease. Accept this wonderful offer 
NOW. Send for free book today, stating your age. 


Farmer Burns School of Wrestling, 1788 Ramge Bidg., Omaha,Nebr.d 



























LEARN 
BY DOING 


eee 


STUDY AT HOME 
@ Become a lawyer lk 

trained men win the ort est 
ositions an “shales. succe 





iness and public life 
pendent. Greater opportu 
ties now than ever befor Big 
5B ations are headed by men 
with legal training. Earn 

$5,000 & $10,000 Annually 
We guide you step by step. You can train at home dur 
ing spare time “Degree of te B. conferred. LaS 

@ students practicing law in every state. We fi rnist 

S ng fourteen- volume Law Librar 

r valuable 108-page * *Law Guide’’ and 

IO 


Actual itll, LaSalle Extension University, Dept. 1183-L Chicago 


The World's Largest Business Training Institution 








taught | t 


In America’s foremost and 
oldest institution for trade 
training 


Skee ARTHAS 


Write for FREE 64-page catalog : ee ‘ ay rEg tie ‘ Ree ena 
THE NEW YORK Mnary arthinetic. 200 De. Ey $1.50. 


\igeete® / ELECTRICAL SCHOOL POPULAR SCIENCE MONTHLY 


X a raeetngeigeng 250 Fourth Avenue :: NEW YORK 
i A 40 West 17th St.. New York City 


go 


Conscientiou r training t member f on Faculty mad 





NED BY YOUNG 
EARNED B SUNS 




















x t | ith proper training 
Earn n $50, $75, $100 a | week and more 





id il 







udy 1 
RAC 
r Future,’ 
































NOW there is a remarkably simple, new 
way by which apy one can build a 


substantial estate. This remarkable plan is ex- 
plained in an extremely interesting book. It shows 
exactly how a few dollars set aside from your salary 
every month will grow in only a few years to sur- 
prising proportions. It tells you exactly how much 
you should set aside each month to accumulate 
$25,000, $50,000, or even $100,000. The plan out 
lined is written from our financial experience of 39 
years. Hundreds are building comfortable fortunes 
through investing in Forman First Mortgage Real 
Estate Bonds. Mail the request blank for your 
copy at once. 
GEORGE M. FORMAN & CO. 
105 W. Monroe St., Chicago, III. 
Pershing Square Bldg., New ver’ City, N. 


39 Years Without I to a istomer 
M. Forman & ( ur D 8311 
IW. Me ve St., Chicag Illinois 
I nterested in yc book, ‘‘Ali Baba’s Cave Redis 
Kind send mea py. 
( PRO oc oom meies 





RN PAINTING 


SO ECORATING 
A Cit “HANGING 


Marbling and Graining—Auto Painting 
Sign Paiating and Show Card Writing 


Learn by i 1rk—in a few weeks in the « i 
¢ ) the Chicago Painting School. No 
le n ul practical work under com 
Working conditions the same as 
No previous experience or educati 
3 pr actic = training in the 
hool, tablished since 1001. 


Earn 10 to $20 a Day 


vert og th get the big money. Make $10 
f rself and make 
ire one of eke 


id trades Not enou h trained men to go 








iF 1 r isine 
$5000 to $10.000 a vear 





s1round 

Write Today for Free engl 

the first step today and send for the , Free 
Get the facts on this great industry pon full 


details of our practical courses. 


CHICAGO PAINTING SCHOOL 
157 W. Austin Ave., Dept. 1578, Chicago, III. 














No talent or experience necessary. 
Fascinating work. Pa = mon e 
RY oO let truction boo 
out: ‘Ai habe Colors HOW 
to “Mix , 3 
w Board and Wall S 
made _letter 
R S OF THE TRADE, 
gives 100 Alphabets and Desigt 
pound in flexible Imt. leather, los 6) edges, 
1 PP and four ball bearing S 
€ /) Pens. Book and ie is 
for $3 >» «0 
iriticPub.Co..87RoseSt..bept. 72,NewYork 


i | Py / EARN MONEY IMMEDIATELY 
/ WE FURNISH EQUIPMENT TO START 


HOW /TO CONDUCT A RADIO CLUB 
E. E. BUSCHER 
Covers parliamentary procedure, indoor and outdoor 
pcriments 5 COO miles receiving sets, vacuum tube 
rs and d tet ass ond many other subjects 
148 pp strated. Price 75c 
popULAR Scie NCE MONTHLY 
250 Fourth Avenu New York City 
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Every Engineer, Mechanic and Electrical Worker 
w <t. welcome this new master set. It will answer your 
vroblems 

it will help you with your daily work.—A sure source 
of advancement and higher pay. Complete up-to-date 
information that is thoroughly and easily explained on 
every branch of modern engineering and electrical 
practice, 


AUDEL’S ENGINEERS 
& MECHANICS GUIDES 


4750 PAGES $1 A MONTH 
8754 ILLUSTRATIONS $12 COMPLETE 


These Guides tell you all about— 
Theory, Practice and. Operation of ALL Steam Engine 

UNIFLOW and POP! VALVE E} NGIN and L¢ 

BILES 0 »motive- caactne Engin Turb 
the lice aoe rica ion PRACTI Al 








GAS 1A sINES--Aeroplanes and At 

SELECT Xin ENG INE STEAM ENGINE rules and forn 
Steam Boilers; Heat-Combustion; Fuel and i 

C02 Recorders Cor structh n of ail types of Be 





Stockers--Oil Burners--Se tting »ys--Me a 
HOW TO SELECT A BOWLER. "ROILER Des 
A.S.M.E. BOILER CODF--OPERATION FIRING. 









ting eating and eat on- “Refrigeration 
( Dis tillix Apparatus El ators 
= S *ractical Klec cal L 








ctricians ir cbt 





SHIPPED TO F You FREE 


eee hal cary andl st ey Msi aoa ca Pha Be 
pay unless you are satisfied. Send cour 
this new raaster set for engineers. 





















THEO. Thy ted de oe 
72 Fifth Ave., N.Y 


Please submit me for approval 
AUDEL’'S $10,000 MASTER SET 
FOR ENGINEER & MECHANICS Ship 
te cok ahaa t vbers If sati 











tory agree n7 day d 
to mail'you $1 1 pa 
Signature ~~ 
Occupation— 
Employed by 
Residence 
I rence— I 


Learn to Draw 


at Home 


New argevied Makes It Amazingly sgl 


Trained arti earn from $50 to over $ 
>I Tremendous demand right now for g 1 ar 


work, Magazines, newspapers, adver rtisers, printing 


houses, etc. 
Become an artist through wonderful new eas 


method—right at home in spare time. Learn Illus- 
trating, Designing and Cartooning. Actual fun 


learning this way. Individual atte: — by 


from one of America’s most famous artists. Learn 


to draw and earn big money. 


Send for FREE BOOK 


Just printed—a new book which describes the latest 


developments and wondertul opportunities in Commercial 
Art, and gives full details on this new easy method ot 
learning to draw. Tells all about students—their suc 


cesses—what they say—actual reproductions 
work—and how many earned big money eve 


learning. Write for this Free Book and details of specia 


free offer. Mail postcard or letter now. 


WASHINGTON SCHOOL OF ART 


Room 2411, 1115-15th St., N.W. WASHINGTON, D. C. 
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“Automobile = 5S FAutomobile. 
: ngineerins | : ngectig ome ing Engineer ing : 
- eel egal 


VoL. VoL fo) ie h'd 
aicepcte? | Gnition 
arter 


ractors 
hop K ee Cenerz ‘ators 


ire 


We 


R Feniomobll 


TAdaa ddd 


A's) Bef 
Engine Principles $ : Tansmsion 


Tuy dada 


: 


ULC PMN, 


AML Ld 


Cylinders 
s Crankshafts 

ar buretors 

Clutches 


Axle 
Brakes-V <wheels 
Tires 
Ford Car 


sta Spee 
nswer's 


. Glossary : 
Every | cerns Man 


Needs These Auto Books 
Yes—That Means You—Mr. 


.Garage Owner—Service Station Manager— Repairman 
Trouble Shooter — Car Owner — Auto Salesman 


MIAMI OTE 
de LM LALLA 


~!ectrical al Repail’s § 


er yer TON TED 


1 
, 
we, dear 
5 
a 
4: 
2 
isle 
Vee 
= 
ia! 


2200 pages of money-making automobile ideas. Shop kinks and up-to- 


the-minute repair methods are all here. Everything made clear and 
practical by the use of 2400 pictures, diagrams and charts. From four- 
cylinder engines to straight-line eights -EVERYTHING ABOUT 
EVERY AUTOMOBILE IS COVERED—but that is not all— 











ry 
Four Big New Features 
Equipment data and spec oe ns Up a pay ss be 

1 separate sheet for each r stumped on 
Here at = oe ce will be found all of the data Trou sle Shoc f - 
covering the car’s equipment. Whether you 
estimating on a repair job or ordering new parts or What is the n r It t 
doing the actual repair work, the specification —battery —fuel- brication—or tn 58 
sheet will be worth real dollars to you. causes Ol tr 2, | tod 
Generator output in volts and amperes—when re- eat tied evita sc : ‘ 
lays should cut-in—distance relay gaps—model I page dhe tageaines sie 
number for all units for ordering parts—firing W hy ; c ‘ : t 
order—ignition timing—breaker contacts—valve MaKe LIS ‘SCF : 

ppet distance—size of -lutch and br 8 to the & 

i Wiring Diagrams Question > and Answers 

1 separate have for ve car Whet her ¥y ‘re S 1CK 4 n the T s r } 
A complete diagram of the electrical systems on shop rey ir jobs you have wished f K 
ill standard cars shows exact location of this and that troubl S t 
ator—starter— distributor — ignition st . é 1 t t | 
ance units — ammeter —startir n- three or four ¢ | ques 
ircuit breaker—relay—signa! fuses tic 1 ans 
—hbattery te anters -etc. Every connection is mobile t ble has beer ed 1 the right \ 
clearly indicated. More than one man has built to correct it 


Every automobile trouble and its cure indexed for instant reference 


g& FREE—7 Soa ' trial—FRE 3E 





Whether you are a gar row 
| or auto salesn , I think you ‘will, agree that t iI yme of t iver I é itom 
} api aiiUaaaiere weneeatiak | i t s } é t 
| principles, operations, anc p e ¢ work v f fe \ 
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Here three loudspeakers are being tested through the piano range of mus l frequencie Only 1 ist ker ther radio 





products and tools iat pass the rigorous tests of the Institute of Stand 
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One ss a jumble of wires, a 
makeshift arrangement of 
instruments. The other is a 
neat, well-balanced pane! 
board assembly, 
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Is your radio set 


q ** 


The ‘potato patch” set is neither at- 
tractive in appearance nor efficient in 
operation. It is simply a jumble of 
wires and instruments. 

Fine instruments should be mounted 
on a first-class panel. Use a good bake- 
lite panel, preferably Celoron. Arrange 
your instruments properly on a Celoron 
panel and you begin your radio career 
with one less obstacle to clear reception. 

Celoron is one of the finest insulating 
materials known. It possesses high di- 
electric strength and the abil-ty to resist 
atmospheric attacks. 


99 


It never chips, cracks, warps, or 
buckles. It is practically indestruc- 
tible. 

Celoron has been tested and ap- 
proved by the U.S. Navy and the U.S. 


potato patch’? 


Signal Corps. Itisused today by leading 
radio manufacturers and by thou- 
sands of radio fans. 

If you want to build a beautiful cabinet, 
use Vulcawood—the new cabinet material. 
If your dealer has not received a supply of 
Vulcawood, write us. We will send you a 
pamphlet telling you how to build a Vulca- 
wood cabinet and will give you the address 
of the nearest Vulcawood dealer. 


Send for FREE booklets 
We have prepared two interesting booklets, 
“*Getting the Right Hook-up with Celoron,”’ 
and ‘‘ Vulcawood—the New Cabinet Material,”’ 
which contain many helpful suggestions for 
building and operating a radio set. Send for 
your copies now. They are free. 


Diamond State Fibre Company 
Bridgeport, Pa. Chicago, III. 
Branches in Principal Cities 
Toronto, Canada London, England 


CELORON * 


BAKELITE RADIO PANELS 











inact Your Tools 


with- NYWOULs 


Your valuable tools can be protected absolutely from 
rust. Cover all your tools that you aren't using regularly 


with a thin coat ef NYOIL, Keep a can in your tool chest. 
The patented cap prevents it from leaking. Remember—Summer is 
the werst season for rus 











NY Ol. is a highly refin ‘a off 
th = does not color or stain or 
. Mikes an excellent polish 
riarox, eutomobile and 
a ay highly finished surfaces. 
Buy Nyoil of your dealer 
or write us. 


W. F. NYE, New Bedford, Mass. 
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Make $100 Weekly -sell RADIO 


Demonstrate once—results mean sure P 
sale Coast to Coast, lowest prices, 
attractive four tube instrument $39.50. 
Big commission to you. Exclusive fond , 
ritory to proven salesman. Territory EH 
going fast, write or wire today. Don’t 

ail to give name of your county. 


OZARKA, INC ‘ 
21 ne Peoria St.CHICAGO, ILL. 
























How to Build a_ Super- 
Heteredyne Set 


(Continued from page 157) 


ditions apply to terminal 32 of unit 3. 

Terminal 63 of unit 2 is connected with 
a voltage of from 45 to 90 volts, while 
terminal 38 of unit 3 is connected with 
the highest value voltage of the B battery. 

Enclosing each unit in a _ separate 
cabinet the inside walls of which have 
been covered with tinfoil or other such 
material used for purposes of shieldirg 
will increase the selectivity of the set, but 
such shielding is not absolutely necessary. 
While shielding increases the selectivity, 
it has a tendency to cut down the sensi- 
tivity and signal strength. 

The super-heterodyne receiver is fairly 
simple to operate after a little practice. 
Once a station is tuned in, the readirgs 
of the two condenser dials can be re- 
corded so that when you desire to listen 
to that station again, the settings can 
be adjusted almost instantly. 

In tuning the set for the first time, 
begin by setting the tuning condenser 
16 at zero, then vary the oscillator con- 
denser through its range. While doirg 
this, the slider arm of the potentiometer 
should be set about a quarter of a revolu- 
tion from the negative terminal A of 
of the potentiometer. 

When trying for near-by stations, the 
setting of the tuning condenser 16 can 
be changed about 10 degrees at a time, 
and the oscillator condenser may be 
turned through its entire range as before. 
For more distant stations a closer adjust- 
ment is required, and the tuning con- 
denser should be turned through five 
degrees or less at a time. 

When once obtained, the signal can be 
cleared up and strengthened by finer 
adjustments of the two condensers by 
means of the Vernier attachments and 
by adjustment of the potentiometer. 


O not try making any changes in the 

wiring until after you have tried the 

set for two or three evenings and have 
acquired the knack of handling it. 

If after that time you still experience 
any difficulty due to use of parts of a 
different type than were used in making 
this set, try using different values cf 
capacity in condensers 49 and 50, or 
disconnect them entirely. Do the same 
with condensers 8, 34, and 43, and with 
grid leaks 18 and 62. 

If the set works all right up to the 
second detector stage but you have 
trouble when switching to the audio 
amplifier stages, try the effect of changirg 
your tuning slightly when changing to the 
amplifier stages. Also try using con- 
densers of from .00025 to .006 across the 
primary and secondary windings of the 
audio transformers, and connecting grid 
leaks of from 1; to 10 meghoms across the 
secondary windings of the audio frequency 
transformers. 

When properly adjusted and operated, 
you should have no trouble in pulling in 
stations 1000 and more miles away on a 
loudspeaker with a loop aerial. 

The use of the set with a large owtside 











aerial is not advisable. It can be used, | 
however, with a small indoor aerial by | 
(Continued on page 159) 
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If You Had to Leap from 
a Falling Plane— 


How you could save yourself with a bit of silk—A thrilling story 
of aviators plunging to safety through miles of sky—Amazing 
new life-preservers of the air and what they 
mean to the progress of aviation 


HE layman need only recall the 

round-the-world flight, the suc- 

cessful installation of transcon- 

tir.ental aerial mail service, and 
the amazing speed records made by air- 
planes in the last few months, to realize 
that developments in 


By Corley Mc Darment 


under the most dramatic circumstances. 
At least seven members of the Army Air 
Service owe their lives to the fact that 
their parachutes worked as they were sup- 
posed to work when their planes, many feet 
above the earth, became unmanageable. 


adapted to the airplane. It could not be 
carried within the fuselage, neither was 
there space available along the sides.to 
accommodate a long, heavy mass of cloth. 
The airplane parachute had to be light, 
compact, fireproof, capable of being folded 
so that the aviator could 





aviation have kept pace 
with recent develop- 
ments in other branches 
of science. 

And yet more than on 
any refinements of power 
plant or body lines that 
can be expected in the 
immediate future, the 
future of aviation, espe- 
cially along commercial 
lines, probably depends 
on a compact bundle of 
silk, which the aviator 
wears strapped to his 
back and which, except 
in emergencies, he uses 
merely as a cushion to 
increase his comfort 
while he sits in the cock- 
pit of his craft! 


nate this little pack, in 
appearance not un- 
like the blanket roll of a 
hiker off on a week-end 
jaunt, is a parachute— 
the life-preserver of the 
air. By it flying has been 
made more safe, for pilot 
and passenger alike, than 
it ever has been before. 
It permits the occupants 
of a disabled airplane 
plunging to certain de- 
struction to leap for 
their lives—and by its use to save 
themselves. And thus it removes one of 
the greatest obstacles to the general em- 
ployment of aircraft for commercial pur- 
poses—the necessity of endangering hu- 
man life in flying. 

The airplane parachute already has 
proved its capabilities, not only in test, 
but in actual use in the last few months 





Will the parachute open? 





carry it with him con- 
stantly, and so con- 
structed that it would 
not catch on the struc- 
ture of the plane during 
the jump. These condi- 
tions obviously were 
difficult to meet in a 
parachute that would be 
strong and tough enough 
to withstand the strain 
of opening suddenly to 
oppose the fall of a heavy 
man, and then to carry 
its wearer safely through 
a fall of possibly several 
miles. But the problem 
was solved, and success- 


fully. 


‘X PERIMENT 
showed that silk was 

the material best suited 
for the unusual require- 
ments of an airplane 
parachute, not only be- 
cause of its strength and 
lightness, but because it 
is not damaged particu- 
larly by wetting, will not 





shows 


The most 
thrilling experience in the life of an 
aviator—the moment he steps backward 
from the wing of a plane and prepares to 
release his parachute. This remarkable 


photograph 


Now, of course, these parachutes that 
are the life-rafts of aircraft are no ordinary 
parachutes. They are quite unlike the 
cumbersome umbrella-like apparatus that 
balloonists have used for years to thrill 
the crowds at county fairs and similar 
gatherings. 

The parachute of the stunt-performing 
aeronaut was too big and unwieldy to be 
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Marine Sergeant 
Ford plunging from a plane 2500 feet 
above New York Harbor. 
umbrella, released with 
carried him to safety half a mile below 


a single pull, the 


cei’ mildew, is not attacked 
by vermin, and will not 
sustain flame. And so 
entire parachute, 
shroud lines as well as 
the chute itself, is con- 
structed of a strong and durable silk. 

Forty shroud lines, each capable of 
withstanding a pull of 350 pounds, and a 
parachute 24 feet in diameter can be 
bundled so compactly that the wearer 
suffers no discomfort while the apparatus 
is folded on his body, and yet so handily 
that with a single pull the parachute opens 
perfectly without interference between 
35 


His silken 
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ropes or folds. The fold- 
ing of an airplane para- 
chute into a pack is 
one of the most intricate 
operations of the kind 
that could be imagined. 


HE parachute and its 

shrouds are spread 
flat on two long tables 
and the folds made in a 
prescribed manner that 
must ‘be exact to the 
part of an inch. News- 
papers are placed between 
folds and the whole is 
made into a compact 
bundle that is incased in 
a Canvas cover. 

A web “harness” at- 
taches the parachute to 
the aviator’s body. The 
canvas cover is held snug 
over the ’chute by means 
of elastic bands, criss- 
crossed, so that at a 
single pull of a steel 
cord the bands snap back, 
strip the covers from 
the parachute and _ per- 
mit it to drop out and 
unfold. 

‘Pulling this cord, whether in case of 
necessity or in performing a test, is the 
most thrilling experience an airman can 
undergo, for there is always the question 
““Will the parachute open?” None has 





A rent in a parachute does not necessarily cause disastrous 
results. This parachute carried an aviator safely to the 
ground from a height of 20,600 feet after the silk had 
fouled a part of the plane, resulting in the tear shown above 


failed yet, and still, no matter what refine- 
ments may be made in them, the danger 
always will exist that a trifling bit of care- 
lessness in packing, an unsuspected weak- 
ness in some part of the apparatus, will 
cause the parachute to remain folded or 
its shrouds to become twisted and so 
result in its wearer’s plunging to death. 
A parachute jumper leaves a plane 
backward. This reduces the likelihood of 
his parachute’s catching on the wing 
structure, and also permits him to see 
that he is clear of the plane before pull- 
ing the release ring. The time between 
leaving the plane and releasing the para- 


Floating downward over a river. 
opens, the descent is described as quite enjoyable. 
side of the parachute the jumper is able to guide himself away from obstacles 
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chute, those who have made jumps tell 

me, is a period of indescribable agony, for 

the body of the jumper plunges toward 

the earth like a plummet the instant he 

steps from the plane, falling several 

hundred feet in a few sec- 

onds. Even after the rip 

cord has been pulled, the 

jumper is in a torture of sus- 

= pense until the parachute 

» opens, an operation that 

usually requires a little less 

N than two seconds. When he 

feels the parachute ‘catch 

hold,” though, his fears 

pass, and the journey to the 

ground is described as being 
rather enjoyable. 


AN EXPERIENCED 
pilot, having spent 
some little time in thinking 
over the parachute question, 
probably will have made up 
his mind that if ever oc- 
casion arises that requires 
him to jump to save his life, 
he will step ‘‘overboard” and 
pull the release ring. This 
habit of forethought about 
possible emergencies is one 
of the most substantial and 
valuable contributionstothe 
power of modern aviation. 
Passengers, who are seldom 
aviators, are likely to be filled with en- 
tirely human misgivings about plunging 
off what seems to be the brink of eternity 
and rarely think beyond the terrors of 
the minute. 

Only a few weeks ago a soldier from 
Bolling Field, the air station near Wash- 
ington, D. C., narrowly escaped death 
because of his reluctance to jump from a 
disabled plane. This man had been in 
the Air Service only a short time, and 
was not accustomed to flying. A pilot 
had taken him up about 4000 feet, at 
which height he tried some stunt flying. 

After several loops, the pilot put the 
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ship into a tail spin 
This was accomplished 
perfectly, and the plan 
responded when the pilot 
attempted to “kick” it 
out of the spin. 

But when he endeavy- 
ored to bring the nose up 
to the horizon, though, 
the controls had no effect, 
and the plane dived. Al! 
attempts to right it failed, 
so the pilot opened th: 
compartment that sepa 
rated him from his pas- 
senger and peremptoril; 
ordered the latter to 
jump. 


HE passenger seemed 

not to understand 
Frantically the pilot tried 
to explain things while 
the plane plunged down 
and down. At last th 
pilot managed to get his 
passenger out on a wing 
and off the plane. 


After the first agonizing plunge before the ’chute An instant later and 
By pulling the cords on either 


the pilot left the plan: 
himself — and none to 
soon, for the plane had 
fallen almost 3000 feet while the men 
argued, and was within 500 feet of the 
ground. This is about the lowest height 
from which a parachute jump ean bi 
attempted with safety. In this case, had 
the pilot’s ’chute been slow in catchin, 
the air, he most certainly would have 
been killed. 

Aviation has its ‘unwritten laws’’ just 
as has the sea. One of these is that the 
pilot must not jump before his passenge 
is safely out of a disabled craft. One 
pilot at Wilbur Wright Field, Fairfield, 
Ohio, however, did leave his plane befer« 
his passenger a few months ago, though 
through no fault 
of his own. He 

(Continued on 
page 152) 













PULL RING WIRE 
IN ARMORED —% 
CABLE 


WATERPROOF 
PACK CARRIER 
CONTAINING 
PARACHUTE 


Folded carefully into a little pack strapped 
to the flier’s back, the parachute serves as a 
cushion while flying. Notice the pull ring, a 
tug at which releases and unfolds the para- 
chute as the flier drops toward earth 
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LATEST VIEWS OF VENUS, OBTAINED WITH THE 2-FOOT TELESCOP 


OF THE WATERLOO OBSERVATORY, LEEDS. 


THE MARKINGS 


REPRESENT BOTH CLOUDS AND SURFACE SHADINGS. 


: Ss | 


wee 
, 


§ ~*~ 
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VENUS AND THE EARTH ALMOST 
EQUAL IN SIZE. 


Heavy clouds, 80 miles high, shield 
Venus’ surface from the sun’s great heat 





- by 





MEAN SURFACE TEMPERA- 
TURES ON VENUS. 


Tropical Venus may be luxuriant with 
vegetation and dominated by monsters 


Drawn by Scriven Bolton, F.R.A.S., for PopuLAR SCIENCE MONTHLY 


Lifting the Veil from Venus 


Is Our Sister Planet Teeming with Ferocious Monsters? 


By Scriven Bolton, F.R.A.S. 


HILE Mars, our older brother 

in the family of planets, has 

been holding the stage in one of 
his periodic visits, astronomers have been 
quietly busy seeking a closer acquaintance 
with our younger sister planet, Venus, 
which forever hides her face behind a 
heavy veil of clouds. 

Recent observations with telescopes 
ind spectroscopes at Leeds, England, 
have established new evidence concerning 
the length of the Venutian day. They 
have led also to fascinating new specula- 
tion concerning the life on this com- 
paratively young planet—a planet that 
we may very well believe is dominated 
by grotesque and ferocious monsters 
huge reptiles and winged dragons such as 
lived on earth five million years ago. 

Venus is nearly a twin sister of our 
arth in size and mass. She also is the 
nearest to the Earth of the large planets 
her average distance from us is 67,000,000 
miles. Yet we have been able to learn 


comparatively little about her. This is Scriven Bolton's con 
because the surface of the planet is con- 
cealed by a thick cloud veil extending to 
the astonishing height of 80 miles. 

The recent observations indicate that 
this outer canopy completes one revolu- 
tion in about 20 days. From this fact we 
may believe that the actual surface of 
Venus completes a revolution in about the 
same time our Earth does. This assump 
tion is substantiated by the fact that in 
1883 dust from the voleano Krakatoa, 
thrown to a height of 70 miles, took 20 
days to complete a revolution. 

Venus seems to be more like Earth 
than any heavenly body known, AIl- 
though her surface temperatures, latitude 
for latitude, must be higher than on Earth, 
heings similar to us might find suitable 
abode near the poles. The exceed- 
ingly moist climate must {be pro- 
ductive of abundant vegetation and 
teeming animal life, similar to that on 
Earth when fierce monsters dominated re- 
gions that were still in the terrible throes 
of evolution. 



















ception of a fierce 
dragon such as he 
believes may inhabit 
the tropics of Venus 
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How would 


By Fritz Blocki 


7 HRILLS? Adventures? You can’t 
very well go into the jungle with- 
out having them. The peculiar 

thing is, though, that when you’re in the 

jungle as a member of a scientific expedi- 
tion, you’re not likely to be conscious 
that you’re undergoing an adventure until 
after it is all over. What you’re interested 
in at the time is capturing a particular 
specimen of bird, beast, reptile, or fish 
whatever it may be. 

“That the specimen may chew your 
hand off or leave the mark of its claws 
on your face in its effort to get away 
somehow doesn’t seem to occur to you 
while the fight is on. It isn’t until after- 
ward, when you sit down to think things 
over at your leisure,: that the thought 
strikes you that you may have had a 


narrow escape.”’ 


T WAS William Beebe talking. He is 

honorary curator of ornithology at the 
New York Zoological Park, known more 
familiarly as the ‘Bronx Zoo,” and is 
director of the tropical station of the 
New York Zoological Society. He had 
just returned from a five-month expedi- 
tion into the wilds of British Guiana, 
South America, in search of zoological 
specimens to add to the Bronx collection. 
He had brought back innumerable cages 
filled with queer jungle creatures, some 
of which never before had been seen in 
this country. Among these were tree- 
climbing porcupines, agoutis, long-tailed 
rodents, and yellow headed vultures. 

Beebe is a very tall, very slim man of 
47, who looks like a scholar, and talks 
like one—in precise phrases, uttered 
softly and rather diffidently. His face, 
his hands and forehead have been burned 
to the hue of mahogany by the tropic sun 
on his many expeditions into the wilds. 
Otherwise, in neither appearance nor 
manner does he suggest his adventurous 
calling. Yet on more than one occasior 
he has attacked and subdued some of the 
fiercest creatures of the jungle with no 
weapon more dangerous than his bare 


you like to meet this face while you were in 
swimming? The great-toothed dogfish is one of many dan- 
gerous creatures that inhabit the waters of British Guiana 


POPULAR SCIENCE MONTHLY 


hands and his courage. 
On the expedition from 
which he just returned 
he lay in his cabin one 
night and permitted a 
vampire bat to creep 
over his body, hoping 
that the creature would 
sink its teeth in his flesh 
and thus permit him to 
disclose to science for the 
first time the sensation of 
having one of these 
strange and elusive ani- 
mals suck the blood from his veins! 
‘“‘About the most disquieting time we 
had on the expedition,’’ Beebe told me, 


‘‘came one night when we were hunting 


nothing but a breath of air. Several of us 
were wandering about in the jungle, pick- 
ing our way among the enormous trunks 
of the giant mora trees, and little think- 


ee tem . Kali 
An exciting moment in the jungle. Two wo- 
men members of the expedition have just 
captured a great rainbow boa with their hands, 
after a thrilling struggle in which they barely 
escape being encoiled. William Beebe, leader 





ing of any danger in store for us. 

“‘Suddenly one of the party gave an 
involuntary gasp, and pointed toward a 
pool of moonlight that filtered through 
the trees not 50 feet away. In the center 
stood a full-grown jaguar, glaring in- 
quisitively at us with furtive, glowing 
eyes! 

‘*We stopped abruptly. There wasn’t a 
thing we could do save to stand there. In 
the whole party there wasn’t a weapon 





Waiting in the Dark 
Vampire Bat 


The Amazing Adventures of a 


in Guiana Jungles the 


of any kind—not even a _ pocket-knifi 
And then, a most extraordinary thir 
happened. The jaguar turned about, : 
if bored, and marched calmly and leisure). 
away! 
" DAY or so later we had a real a 
venture—one in which the dang: 
was real and present—yet there wasn 
one of us who thought of possible peri! 
until it was all over. We had our head 
quarters in a large bungalow in a cleari1 
at the edge of the jungle at Cartabo, 
point of land at the junction of tl 
Mazaruni and Cuyuni rivers. The whol 
party was in camp one afternoon whe 
I happened to notice what appeared to | 
a large stick protruding from the wat 
at an angle and floating down the riv: 
toward us. 

““*An ant-eater! Let’s get him!’ 
shouted to the others of the party. 











of the expedition, is seen at the right examining 
the great snake, which is more than nine feet 
long and several inches in diameter. It is now 
housed in the New York Zoological Park 
with many other members of its species 


“‘We got nets and oars together, jumped 
into two rowboats and started down th« 
stream. We caught up with the beast 
and entangled it in our nets. The ant- 
eater threshed the water, slashed the ai! 
with its long nose, splintered the oars we 
thrust at it, and fiercely fought off our 
attempts at capture. And at last it hooked 
its big curved claws over the gunwale of 
my boat, and climbed aboarua. 

“Fighting an enraged ant eater in the 
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for the Bloodthirsty 
to Bite Him! 


Scientist-Explorer Who Found 
World’s Oddest Creatures 


cramped quarters of a small boat is about 
as thrilling an undertaking as I can 
imagine. Yet we went about it calmly 
and carefully. I was nearest to the 
animal, so I engaged its attention with an 
oar while the others worked the boat 
ashore. 

“When the boat grounded, we drove 
the animal out, surrounded it, and kept 
it at bay with sticks and clubs, seeking 
to prevent it from clawing its way 
through us to freedom until some one 
could obtain a box or crate in 
which to imprison it. One of the 
women members of the party, 
without pausing for orders, busied 
herself about providing this, to 
find that the only crate we had 
large enough to accommodate an 
ant-eater was already occupied by 
a boa constrictor that had been captured 
a few days before! 


‘““QOME women may be afraid of snakes, 

but this one isn’t. She reached 
down, picked up the boa, and without any 
hesitation thrust it into a smaller box 
while the two other women members of 
the expedition rushed down to the shore 
with the packing-case. At last we suc- 
ceeded in driving the infuriated ant-eater 
into this. Then we were able to take a 
calmer view of our captive. 

“It was one of the largest ant-eaters I 
have ever seen. Its eight feet of length 
included a nose almost two feet long. This 
is what we had seen in the water, for the 
rest of the animal’s body is submerged 
when it swims. The body was covered 
with long, coarse black hair, and it had a 
great bushy tail. The claws were fully 
three inches long—more than twice the 
size of a lion’s claws—and curled back- 
ward and upward so that the points would 
not become dulled in walking. 














Head of an iguana lizard six feet long. This 
creature, found in South America, is a 
survivor from the Age of Reptiles. Scien- 
tists believe it closely resembles the mam- 
moth lizards that roamed the earth mil- 
lions of years ago, long before man appeared 
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Would you dare to do this? With one 
hand Miss Isabel Cooper, artist of the 
expedition, is making a portrait of a 
jungle snake which she holds firmly with 
the other. And she seems to enjoy it! 


** Ant-eaters, you know, live on ants and 
antlike creatures called ‘termites.’ They 
tear open the nests with their claws and 
lick up the insects with their tongues, 
which are longer even than their noses. 
We couldn’t supply our captive with its 
customary diet, but after a little experi- 
menting devised a ration that seemed to 
suit it very well—eggnogg three times a 
day; a half dozen eggs and several quarts 
of milk. 


ss HERE was another afternoon of 

excitement when the women mem- 
bers of our party were alone in camp. 
Suddenly some of the natives started a 
frightful hubbub, shouting that an 
enormous snake was approaching in the 
underbrush. Running toward it, the 
women saw that it was a rainbow boa, 
more than nine feet long and several 
inches in diameter. This snake is beau- 
tiful and not poisonous, so they decided 
to capture it. 

“One of the women made a dive for it, 
seeking to seize it behind the head, but 
the snake was too quick, and a real battle 
was on. 


A devil-headed jungle bat from the 
tropics. This is one of the world’s 
strangest creatures that William Beebe 
brought back from ,his recent expedi- 
tion into the wilds of South America 


times the 
escaped being encoiled. 


**Several women barely 
At last, though, 
they managed to drag the boa to an empty 
packing-box and to dump it inside. This 
snake is now housed at the Bronx Zoo. 


ie HE wonders of the wild life of the 

tropics furnish much more interest 
to a scientific expedition, of course, than 
do the possibilities of adventure. For 
instance, we found an insect that looks a 
good deal like our common ant These 
little creatures, though, are able to de- 
stroy a house in a short time! 
called ‘termites.’ They live entirely on 
wood. When millions of them attack a 
wooden dwelling or a tree, it soon crum- 
bles into a heap because so many tiny 
holes have been bored in it. The termites 
build great nests on the limbs and trunks 
of trees that are found by the ant-eaters 
and torn to pieces. 

‘* Another interesting pest makes farm- 
ing almost impossible down there. One 
night an army of these walked off with 
the entire garden that one of our party 
had planted. These insect robbers, which 
also resemble our common ants, did the 


job so completely that the only trace of 


They are 


garden left was a bare patch of earth. 
‘*When we awoke in the morning, and 

found the garden gone, our friend rushed 

out, amazed and bewildered, just in time 


to see the results of his labors winding 
in a tiny crooked path along the ground. 
The garden was literally moving into the 
jungle before his eyes in thousands of 


tiny pieces of green! 
‘‘ These called ‘leaf-cutting 
’ 


ants They live on green leaves that 


pests are 


they carry off and chew but do not eat. 
They swing these little bits aloft, carrying 
them upright in their mouths like little 
green banners as they wend their way 
back to their nest, which may be as far 
as a quarter of a mile away. They re- 
mind one of a cavalcade of tiny warriors 
going off to battle in single file and 
carrying tall green spears before them. 
(Continued on page 153} 
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Death Rocket Rains Fiery Metal 


A Terrific New Weapon of Defense against Air Attacks 
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The new death-dealing rocket in the hands of € 
its inventor, Ernest Welsh, of East Yorkshire, I 
England. In place of. the stick commonly N 
used at. the base of rockets are three vanes | 
carefully made and adjusted to 
nsure accurate flight. Mr. I 
4 "3 Welsh claims that the rocket I 
propelled by successive charges C 
an climb to a height of five miles f 
d 
5 be SEM oa ae sé n 
j , Our artist’s conception of how batteries of the rockets might be used effectively by the defenders “ 
of a besieged city to throw up a heavy barrage of flaming metal against attacking air forces I 
4 Below: Preparing to h 
. discharge the death t 
rocket from its =4 - 
4 T 
iuacnine eal’ §~=—6dsHHOW_- a Rocket Barrage Might Showe: 
The rocket is three a 
feet long and con ° ° 
tains a destructive M It D t t th S 
ena Ce eats oiten estruction 1n e ky 
which, on bursting, 
throw out a shower 





each shower, bursting high in the air, car 
cover an area of 100 square yards, and ca: 
ignite any object within that regio: 
offensive and defensive warfare recently The experimental rockets, it is claimed 
has been developed in the form of a_ can climb toa height of five miles. 
*‘death rocket”? designed to throw out a The rocket contains a_  destructiv 
flaming shower of molten metal miles charge of 700 pellets, a regulating charge, 
above the earth’s surface. The inventor a detonator, and a propelling charge 
is Ernest Welsh of North Ferriby, When it is to be sent aloft, it rests in a 
East Yorkshire, England. diagonal launching cradle, somewhat 
From demonstrations and descrip- similar to those used for ordinary sky- 
tions of the new war ma-_ rockets. When the fuse is ignited, the 
chine by Mr. Welsh, our propelling charge sends the rocket soaring 
artist has drawn the _ out of its cradle. Thereafter, at-regular 
dramatic picture above, _ intervals, it is given fresh impetus by th« 
showing how the de- bursting of additional successive charges 
fenders of a city might 
repel an attack from oe use as defense against raiding air 
the air by raining craft, the inventor says that batteries 
flaming molten of the rockets could be shot upward i: 
pellets on the in- theformofabarrage. The pellets quick] 
vaders. The in- burn themselves out, he adds, so that th: 
ventor’s recent ex- rockets could be used over a city. 
periments with Mr. Welsh is at work on a modificatio: 
‘ medium-sized — of the same weapon that can be fired fron 
al rockets is said to airplanes or airships, falling about 30 
have proved that feet before bursting. 


metal IVALING the widely discussed 
“death ray” of H. Grindell- 
Matthews, a terrific new weapon of 


of molten 


ee Be oe a de, Ae ne Ped 











42 POPULAR SCIENCE MONTHLY 


POPULAR SCIENCE MONTHLY 


Science Ousts River 


ECHANICAL science is eliminat- 

ing one of America’s most pic- 

turesque institutions, the negro 
stevedore of the Mississippi River pack- 
ets. No longer will he stagger under 
heavy loads, singing or shouting while 
he trudges up the stage plank 
to the deck of the stern- 
wheeler. 

Instead, monstrous steel 
cranes, recently installed at 
several of the river towns, 
silently will swing great loads 
of freight through the air 
from concrete docks into 


. 


engine room and ballast tanks for trim 
are fitted forward. The Diesel-type boat 
shows a great saving in fueling over the 
steamer type in that the Diesel requires 
only 30 minutes fueling time every three 
months, while the steamboat requires 
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Stevedores 


Mighty Mississippi “Comes Back” as Trade Route 


accomplished with half the power and 
also, if necessary, the boat can be operated 
with one engine. 

A striking feature of these engines is 
the absence of outside shafting, cams 
and valve gear so noticeable on Diesel 

engines generally. 


OWBOATS are used for 
pulling strings of barges 
covering an area as large as 
10 acres. Gigantic electric 
cranes and derricks now load 
and unload the barges, doing 


: the work that formerly de- 
modern low-lying steel volved upon the deckhand 
barges. And silent towboats, and doing it far more expe- 
propelled by Diesel engines, ditiously and economically. 

: pulling long lines of steel Many of the leading ship- 





barges in their wake, have 
sounded the doom of the his- 
torie river steamboats. 





poe Uncle Sam has gone 











pers of the Middle West are 
now utilizing the river. The 
new floating termina! at 
Cairo, Ill., is the largest of 
its kind in the world and this 


a into the freight business port is now one of the busiest 
fe on the ‘“‘Father of Waters’’ on the river. Tows from the 
and engineers have construct- steel mills along the Alle- 
ne ed the first river boat to be gheny and Ohio rivers are 
propelled by a Diesel engine. transferred to the Mississippi 
& Mammoth terminals have | River barges for movement 
been constructed at Cairo, | to New Orleans and there 
" Ill., New Orleans, La., and | loaded in ocean-going vessels 
points between, and hundreds for shipment to Africa, South 
of thousands of tons of These huge electric cranes load and unload river barges expeditiously and America, and Asia. Print 
r freight now travel up and economically in the transportation revival on the Mississippi River. Where paper for the new spapers of 
ei, PE : lines of rollicking darkies formerly rolled individual barrels and boxes up ‘L: , ; 
zi" | down the Mississippi each the gangplanks of the old side-wheel packets, a man now sits in the control Chicago, St. Louis, and Kan- 
ey month. By means. of the cab of a crane and mechanically shifts hundreds of tons of freight in a day sas City is coming by steamer 
ra] electric cranes and towboats, to New Orleans from Norway 
es freight is now moving from Chicago to three hours a week and sometimes more. and thence up the Mississippi, at a large 
New Orleans in seven days, a faster gait The propelling machinery consists of aving in freight charges. 
than that ordinarily maintained by freight two Diesel engines, four-cylinder, two- Cargoes of 15,000 tons, equal to the 
rer trains. And the freight is being moved cycle, direct, reversible marine type, of capacity of 300 freight-cars, are now 
at less cost, according to rivermen. 120 horsepower each. Line shafts run being transported in a single journey 
The new towboat that will take the aft from each engine to a point about 10 Merchandise of all kinds is once more 
place of the old side- or stern-wheel feet forward of the stern, where a sprocket moving up and down the mighty river 
steam packet is economical and efficient. wheel drives a roller chain. The chain, The line that was established during the 





It has a steel hull and a complete steel 








in turn, through a sprocket gear, drives 











war to transport war supplies from Mid 


» Cal main deck with a wooden superstructure. a fore and aft outboard shaft, which, Western cities to the Gulf is there to stay, 
d car Her bow is constructed on model rather through bevel gears, operates the stern and the mighty Mississippi has come 
og10n than scow lines and she is steered by paddle wheel at about 19 turns a minute. back as a permanent carrier of freight 
imed three balanced rudders, each 18 feet long. after a comparative idleness of many 
j The boat is 113 feet over all, has a beam HE paddle wheel is ‘divided in two years. 

active of 26 feet and a mean draft of three feet. - parts so that the starboard engine Pe eT EP Wear ee YEE poe- 
large, Her speed is about 1214 miles an hour. drives the starboard portion and the port traying ingenious new scientific 
narge Oil fuel tanks sufficient to operate the engine the port portion. By this arrange- methods of detecting criminals and of 
sin a boat for 120 days are located under the ment, efficient maneuvering can be _ solving the most baffling mysteries. 
2what 
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A lineal descendant of the Robert E. Lee. This acres. Cargoes of 15,000 tons, equal to the 
new Diesel-engined towboat, the first of its capacity of 300 freight-cars, and including 
kind that was ever built for river work, pulls merchandise of every form and description, trail 
along a string of barges that would cover 10 this powerful craft up and down the river 
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Airship Takes Its Place 


Battle Lines at Sea 


first time in history an 
functioned as an essential 
a naval war fleet when the 


glant navy air cruiser Shenandoah took 


part in the recent maneuvers of the 
Atlantic Fleet off the New England 
coast. The most thrilling moment in the 


maneuvers undoubtedly came when the 
great dirigible hovered over Narragansett 
Bay, then fastened her silvery nose to 
the mooring mast that rose from the 
converted tanker Patoka, to float safely 
at anchor. This incident our artist has 
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vividly portrayed in the drawing above. 


Soon the Shenandoah will cross the 
United States to join in 
the Pacific Fleet. 
will be her base. 

The Shenandoah has proved beyond 
question, in the opinion of naval experts, 
the capabilities of the dirigible as a wea- 
pon of war. Meanwhile, though, conclusive 
demonstration of the effectiveness of this 
type of aircraft for commercial purposes 
is being given by the air-liner, ZR-3, 
built in Germany for the United States 


maneuvers of 
Patoka 


There also t! 
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SIDE RUDDER > 


ELEVATING RUDDER 


Government solely for peacetime use. 
For shortly after the maneuvers of the 
Atlantic Fleet this great ship, shown 
inthe accompanying diagrammatic sketch, 
effected her trial trip successfully, and 
was being made ready to cross the At- 
lantic to this country. 
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SIDE GONDOLAS (REVERSING ENGINES) 
REAR GONDOLA 


(REVERSING ENGINE) 


While broadly resembling the warlike Shenandoah, the ZR-3 is 
essentially a palatial commercial vessel. In the passenger gondola 
under the nose are luxurious berths, white kitchens, plush chairs 
and lounges. Besides accommodating 20 passengers 


this car also 
contains the control room and radio room. 


Five 12-cylinder motors 
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of 400 horsepower each are carried in small gondolas 
side, and one near the tail. The ZR-3 is 656 feet long; 
diameter; 101.68 feet high. 
She can carry a load of 88,190 pounds 


and operating stores. 














RUNNING BRIDGE / 


™~ STORES, REPAIR PARTS AND WATER BALLAST SHOWN HERE~ (KITCHEN, PASSENGERS AND COMMANDER) 





a 
PASSENGER GONDOLA 


two on ear 


including passengers, freigh 
The gross weight of the ship is 91,000 poun 
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90.66 feet in 
Her gas capacity is 2,472,000 cubic fee 
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Kapriel M. Kazanjian, 
an Armenian, of 
Buffalo, N. Y., claims 
to be the only man in 
America who makes 
real Turkish cymbals 


Y 






The title for harness-making 
is claimed by Archie S.-Mann- 
ing of Boston, Mass., who has 
been making bridles, saddles, ee 
reins, and traces by hand for 
45 years. Despite the auto- 
mobile, he still has enough 
work to keep him busy six 
days aweek. He has made 
more harness for famous trot- 
ting horses, he claims, than 
any other worker in his line 









Here is Joe Bailey, 


ropes for 40 years. 
feet long, weighs 300 


Goodman Rich, of Bridgeport, Conn., defies any 
riveter or team of riveters in the United States to 
equal the record he established recently when he 
drove 308 three-inch-by- %-inch rivets into a girder 
for a church at Far Rockaway, N. Y., at an average 
of 8 1/3 rivets a minute. Is this a world’s record? 








called by his friends ‘“‘the world’s fastest 
rope maker.” He has been spinning 


and will support 75,000 pounds 
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eaders in [Their Lines 


Can You Beat the Records of These Craftsmen P 


3 For 70 years Lorenzo Thurston, 87, has 
é been cutting hay with this scythe he 
inherited from his father. He figures 
he has cut at least 2,000,000 pounds— 
more, he believes, than any one else 






This coil is 900 
pounds, 


As an employee of Uncle Sam, John Washington, of Washing- 
ton, D. C., is entitled to retire with a pension; for he has just 
passed 70. But because he holds the secret of making the 
flexible postage-stamp cancellers used in government post 
offices, his employer can’t get along without him. He says 
he will work as long as the government needs his skill 
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Where Electricity Gives 
: Up Its Magic 


What I learned in a great research laboratory about the mightiest 
and most mysterious force ever harnessed by man—How wonderful 
new discoveries are being applied for the benefit of all 
of us—A remarkable interview with one of America’s 
foremost pathfinders in electrical development 


By Edward Mott Woolley 


oe LECTRICITY, untii recently a 
vast mystery, is now at least 
partly revealed to us. We are 
able to penetrate its secrets in a 

way that proves that electricity itself is 

the basis of all matter, and therefore the 
foundation of science. 

‘Scientists have discovered that infini- 
tesimal particle of electricity—the elec- 
tron.- We know that in their universe, so 
small we cannot conceive it, electrons are 
grouped about a nucleus. They revolve 
around this center much as 
the planets circle our sun. 


devices for exploring those elusive, cloud- 
ed forces we speak of as ‘‘amperes,”’ 
“volts,” and other characteristics of 
electrical power. 

Among the most wonderful is the X-ray 
device for determining the arrangement 
and grouping of atoms in metals and 
other solids. Here, too, you will find 
experiments in motion-picture photog- 
raphy, where exposures are made at the 
rate of 1500 a second—a single one in one 
millionth of a second. 


happens that the discoveries are applied 
to the benefit of mankind. 

““The research work of the General 
Electric Company,’’ Doctor Whitney 
went on, ‘“‘has reached into innumer- 
able branches that may seem remote from 
electrical science. But somewhere such 
products as paints, oils, and varnishes, or 
such objects as flies, frogs, beetles, and 
chickens, work into our scheme. We may 
need to investigate the mica in the com- 
mutator of a railroad motor, the solder or 

insulation, or even its ventila- 





“This minute solar system 
makes up an atom; atoms 
make up all matter. Now 
then, these discoveries, which 
have grown out of the won- 
derful work of Sir J. J. Thom- ag 
son, may be taken today as 
the basis of all research that 
deals with matter, whether it 
be chemical or electrical. 
Indeed, it seems now that all 
the physiological reactions of 
life may be explained in terms 
of electrons. 

‘‘It is not much more than 
20 years since the elec- 
tron was discovered. For 
years it was regarded largely 
as a scientific plaything, with- 
out much practical applica- 
tion to industrial affairs. But 
chemists and other scientists 
began to understand the dis- 
covery in its true sense when 
the theory was advanced of 
the nucleus and the revolving 
electrons. We now know 
how many electrons are in 
an atom, and can measure 
and weigh them, and make 
charts of their groupings 





crass ignorance. 


cheap power. 


good day. 


Wealth Beyond Your Dreams in 


Nature’s Storehouse 


HE development of research comes from 
roads,” 
Dr. W. R. Whitney, describing to Mr. Woolley 
his work as Director of the Research Labo- 
ratory of the General Electric Company. 
“Instead of exhibiting pride at our accom- 
plishments, we ought to register shame at our 
Nature probably holds in 
store much greater things for man than he 
has realized or can anticipate. 
“We have long known that we wanted 
The sun sends us about one 
horsepower a yard of earth surface on a 
Some time we must devise elec- 
trical means for catching and storing it. 
“There are probably in the offing many 
applications of electricity which we have not 
appreciated, but which at present cost can be 
made serviceable.” 


daring to travel new 


tion. We may dig into the 
atomic hydrogen in lamps or 
possibly delve into substi- 
tutes for rubber and _ plati- 
num. We have done them 
all. 

**How much light do laying 
said hens like? Will they really 
stay up late at night, and is 
it a good scheme so to en- 
courage them? Agricultural 
experiment stations have 
shown that hens’ without 
artificial light often involve a 
loss in winter. Under good 
electric light they produce a 
good profit in additional eggs, 
after all costs of light have 
been subtracted. 

‘We want to learn how to 
make the loudest possible 
noise at the least expense and 
send it under water. Again, 
we want to make the feeblest 
noise possible and still mea- 
sure it. If this led to a noise- 
less New York subway, any 
one could appreciate it. 

‘*Some of the most interest- 
ing phases of research may 
seem quite out of place in an 
electrical laboratory. You 





under varying chemical re- 
actions.” 

In this way, Dr. W. R. Whitney, Direc- 
tor of the Research Laboratory of the 
General Electric Company at Schenec- 
tady, characterizes the modern era of 
electrical development. 

I went to Schenectady to see Doctor 
Whitney and get a glimpse of his work. 
For 20-odd years the research department 
has been scouting into the unknown land 
of electricity. So many and marvelous 
have been the discoveries, that today the 
research work requires a five-story build- 
ing, crowded with apparatus and strange 


‘2... Lan tueememnemennn gf aaiaten a«abimndia ~ 


““One might ask, ‘Why do this?’ ”’ said 
Doctor Whitney. ‘“‘The fact that high- 
speed photography is being used for 
watching the very rapid vibrations of 
machine parts, as for example, turbine 
buckets, is sufficient reason. A metal 
may become fatigued if strained too much 
by vibrations. These can be found by 
very high-speed photography.” 

The work of the research laboratory is 
often done without a definite practical 
object, but usually with a scientific one, in 
view; but sooner or later it usually 
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may wonder, for example, 
how biology fits at all into 
Yet for several years Pro- 
Mavor of Union College has 
carried on for this company experiments 
in heredity with the common fruit fly. 
This fly has a cycle of life lasting one 
month. During that time it passes 
through most of the physiological changes 
that in human beings require a normal 
lifetime. For that reason it is a good 
subject for observing the effect of X-rays 
on biological processes. 

““Now as scientists, the workers in this 
jaboratory should want to know the ef- 


electricity. 
fessor 
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Dr. W. R. Whitney, who, in the Research Laboratory of the General school, until 1904. Since that time he has been the director of the research 


Electric Company at Schenectady, N. Y., is directing the tireless work of 
prospecting unexplored fields of electrical usefulness. To him, “‘if a thing 

in be imagined, then somehow and some time that thing can be invented.”’ 
Jamestown, N. Y. After 
winning the degree of S. B. at the Massachusetts Institute of Technology 


Doctor Whitney was born 56 years ago at 


»? 


at the age of 22, and a Ph.D. degree at the University of Leipzig, Germany 
six years later, he became an assistant professor in the Massachusetts 


fects of X-rays on growing organisms. 
We know the X-ray tube is a wonderful 
instrument for diagnosing many mala- 
dies; but when it comes to the matter of 
curing with the X-ray, I ask questions. 
We have far to go in experiment. 

“The fruit flies are reared in bottles. 


hi 


Small groups and single pairs are placed 


trical Engineers 


in separate bottles containing food, 
composed chiefly of fermented bananas. 
The breeding is done by selection. In 
carrying this out, a drop of ether is placed 
in one of the bottles with several hundred 
flies, and they remain unconscious for 
half an hour. They are examined under 
the microscope and exceptional ones 
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electricity. In addition 
sulting Board since 1915 


laboratory where he is now engaged in exploring the magic secrets of 
he has been a member of the U. S. Naval Con- 


He is a member of the National Research 


Council, the National Academy of Sciences, the American Institute of 
Mining and Metallurgical Engineers, and the American Institute of Elec- 
He has won many high honors for his valuable work in 
adding to our knowledge about the mysterious and usable forces of nature 


picked out. For example, those having 
red eyes or very small wings, or other ab- 
normal characteristics, are segregated, 
and from these the breeding experi- 
ments are carried on, in many bottles 
-after the X-ray dose has been ad- 
ministered. 

“Results show that the X-ray can mod- 
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ify the transmission of certain charac- 
teristics in the fruit fly. We are continu- 
ing these experiments, which certainly 
provide opportunity for interesting specu- 
lation upon the ultimate possibilities of 
the X-ray. Weare not prepared, however, 
to reach any conclusions concerning the 
potentialities of X-rays and their curative 
relation to human beings.”’ 


T IS known that in the nucleus of certain 

types of cells are formations called 
‘‘chromosomes,’”’ resembling strings of 
beads, in pairs, lying close to each other 
and representing the hereditary traits of 
the parent flies. By analogy, the same 
beads in the human cell might contain the 
basis of mental or physical traits. 

Let us suppose, for instance, that a 
given chromosome of one parent bears 
that mysterious power of transferring to 
the descendant cells, after fertilization, 
the faculty of good memory. Another 
chromosome may hold the secret of 
mathematical ability, musical genius, and 
so on, including such characteristics as the 
texture of the skin, color of the eyes, and 
tendencies toward defects as well. 

Body cells multiply by dividing, but 
before this division takes place the strings 
of beads merge. When they separate, 
each string usually carries with it the 
characteristics of one particular parent, 
but since there are several 
pairs, and since the division 
is a random one—or, scien- 
tifically, obeys the law of 
probabilities—then the dis- 
tribution of all the char- 
acteristics of the parents 
will be found in the off- 
spring with the calculated 
mathematical regularity. 

Doctor Whitney stressed 
the point that great in- 
ventions do not just happen 
by chance, but come from 
tireless research. 

““Over there,’ 


’ 


he said, 


One of the most wonderful devices in the 
research laboratory is this X-ray spectroscope 
apparatus for studying the arrangement of 
atoms in solids, and determining their compo- 
sition. On these studies are based the ingenious 
atomic models shown at the top of this page 
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pointing to a scientist at a bench, ‘‘is a 
man who has spent 12 years working in 
what you might call ‘black goo.’ You 
might say that in all that time his hands 
never have been free from the messy 
stuff, in his efforts to improve the elec- 
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the method for making tungsten ductile— 
with revolutionary effect on the incan- 
descent lamp—and the method of calo- 
rizing steel. 

Important developments in street light- 
ing have come out of the laboratory. For 

















Varied groups of the atoms that make up the structure 



























Dr. Irving Langmuir, noted assistant director of 
the General Electric Research Laboratory. He 
is the inventor of various electron tubes, as well 
as the widely used gas-filled incandescent lamp 


trical brush for generators. Another has 
been at work just as long with mixtures 
of black gums, like tar and asphalt, but 
he has entirely changed the insulation of 
many kinds of electrical apparatus. 
‘“‘And there is another man who has 
devoted himself exclusively for 19 years 
to glass tubes and to mere traces of gases 
in them; his delicate touch is seen in our 
gas-filled lamps and wireless tubes.” 
Conspicuous among the dramatic dis- 
coveries of recent years is the new X-ray 
apparatus devised by Dr. W. D. Coolidge, 
a distinguished associate of Doctor Whit- 
ney. Another work concerns the various 
electron tubes, and the gas-filled incandes- 
cent lamp invented by Dr. Irving Lang- 
muir, also a noted associate in the labora- 
tory. There also was the discovery of 
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of metals and other solids are reproduced in the 
remarkable models shown above. Until recently 
atoms and the electrons that compose them were 

little more than “scientific playthings,’’ with- 


out practical application. Today they are 
weighed, measured, counted, and charted 


example, the old are lights were 
displaced by gas-filled tungsten 
lamps. Country roads now can be 
lighted cheaply. 

“In the early days, all are lamps 
were carbonares,’’ Doctor Whitney 
said. ‘‘Through extensive research 
on the general properties of elec- 
tric ares it was possible to devise 
entirely new are lamps. Instead 
of deriving the light from the hot 
arc of two carbon rods, the light 
now comes from a path of lumi- 
nous vapor. In one case this are 
consists of vaporized salts of the 
rare elements, such as cerium, 
and in the other the arc owes its 
luminosity to iron and titanium vapors. 

“After finding that many substances, 
when vaporized by the electric current, 
gave more light than the old carbon arc, 
it was merely a question of choice of 
mixtures to give the color and intensity 
most desired. The mixtures now are quite 
carefully devised and controlled; but a 
particular iron ore, found along the east- 
ern reaches of the St. Lawrence, almost 
exactly fits the requirements for the best 
arc lamps on the streets today. Such ma- 
terials, after grinding and purification, 
are densely packed into thin iron tubes 
that take the place of the old are carbons. 


es HE number of known metals has 
been doubled in the last few years 

by chemistry, and thus are made possible 
alloys not yet developed. Metallic cal- 
cium, for instance, was produced by elec- 
tro-chemical research. No use was known 
for it—but important applications have 
been found. The same applies to magne- 
sium; now we put it into our wireless 
tubes to preserve a quality of vacuum. 
“The development of research comes 

(Continued on page 155) 
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ardens on Skyscrapers 


Luxurious Villas Built on th 
Roof-tops of New York’s Busi 
ness Buildings Permit Thei 
Wealthy Occupants to Enjo 
Delights of Suburban Life wit! 
all of the City Convenienc 





Strictly speaking, R. M. Catts is not 
one of New York’s modern cliff 
dwellers, for he occupies all of a 
handsome mansion in a fashionable 
residence district. The roof of his 
house, though, shown below, has been 
transformed into a gorgeous garden, 
containing rare plants and statuary. 
The great East River bridges, in the 
background, supply striking contrast 














Being an architect, Herman Lee 
Meader overlooked no detail that 
might add to the beauty of his roof-top 
dwelling (above) on the Waldorf 
Building, in the heart of the fashion- 
able shopping district. A picturesque 
Italian garden surrounds the house, a 
structure that would be an ornament 
to any modern suburban community 











trees several hundred feet above the ground in a district that 
is given over almost entirely to commerce. These, though, are 
only a few of the remarkable features that contribute to the 
beauty of C. K. Eagle’s palatial skyscraper home. Set in a 
“valley”? formed by the higher business buildings that surround 
it, this place nevertheless is high enough to spare its occupants 
annoyance from the noise and turmoil of the streets. His 
grounds and gardens are so extensive that he employs a gardener 
to care for them. Here is a surprising imitation of real subur- 
ban life, perched well above the crowded commerce of a city 


You would scarcely expect to find lawns, shrubbery, and shade 












Possibly the most complete of all New York skyscraper 
estates is that of E. W. Browning, which occupies the 
roof of an apartment building. Mr. Browning not only 
has flower and vegetable gardens and a 20-room house, 
but a lake large enough to permit both bathing and 
boating. Note the small rowboat on the flower-banked 
lake. Would you believe that such an outdoor paradise 
existed in the heart of a great metropolis, or that such 
seclusion from the rush of traffic could be possible? 
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Are Women as Smart as Men? 


What recent investigations show—Expert opinions on a subject 
of universal discussion—Women whose wits have made them 
famous—An interesting way to test yourself and see 

how you compare with your wife in brain power - 


N A few weeks, between nine and 

ten million American women will 

go to the polls and help elect a 
President of the United States. Already 
women have played a part in the selec- 
tion of the man who will be our chief 
executive for the next four years, for 
women delegates were a 
potent force in the recent 


By James D. Weinland 


This conviction of superiority in mental 
endowment seems to be inherent in every 
man. Bill Smith does not hesitate to 
offer the benefit of his “‘expert’’ advice 
to his wife on any subject, even in matters 
such as housekeeping or the care of 
children. And there probably ensues a 


—just as much, or as many, as he; maybe 
more. Psychology says so, and _ psy- 
chology doesn’t guess, nor approximate, 
nor generalize. 

Recently psychology has got right 
down to cases and measured both men 
and women scientifically with the same 
yardstick, and _ re- 
ported that Bill Smith 





national party conven- 
tions. 

And, in addition to 
voting for a President, 
women in most parts of 
the country will cast bal- 
lots, if they wish, for 
other women who are A 
seeking political offices, 
ranging from relatively 
humble municipal posts 
to seats in Congress— 
even, in the case of 
Texas, to the governor- 
ship of a state. 

Already there is one 
woman in Congress 
Mrs. Mae E. Nolan, of 
California — and two 
others have taken their 
seats in the national 
legislative halls since wo- 
men were granted the 
right of suffrage. The 
present year finds 84 
women as members of 
state legislatures. Sev- 
eral cities and towns 
have elected women 
mayors in the last few 
years, and women as 
members of city councils 
and similar bodies long 
since have ceased to ap- 
pear as curiosities. 


points 


O ME these facts 

seem to have con- 
siderable bearing on a de- 
bate that has been in 
progress through the 
ages — whether Adam, 
when he exchanged his 





retell the story, in your own words, including a 


NE day the king was out riding. 
along the road he saw a pig sinking in a mud- 
| Poor piggy would climb partway up the pene 
slippery bank, and then he would fall down again. men and 1575 women, 
“IT suppose I should get down and help that pi¢,”’ 
thought the king; | ‘‘but I have on my new suit, 
and it will be quite spoiled if I do so. 
let him get out the best way he can.”’ 
When nearly two miles away, 
back. Not minding the new clothes, 
and taking piggy in his arms, 
of the mud. 
the king said 


hole. 


retell it. 


Who'll Win in This Brain 
Test— You or Your Wife? ERY elaborate in- 
R. WEINLAND, of the Psychological Department, 


Lehigh University, says that men and women are 
intellectual equals; 
believe, brighter than women. 
following in competition with your wife or 
It is a test used for newly arriving immigrants. 
gets the better score. 

Let some one read the following story fe? 


that men are not, as they 
Do you agree? 


The new suit was quite spoiled, 


The person reading the story should score you as you cliffe 
Every time you express an idea sectioned off 
between the little lines, you get one point. 
can be earned in this way. 
points are given if the essential theme, “dragged the pig 
out of the mud, and took a pain out of his mind,” is given. 
Whenever an idea not expressed but implied in the 
original story is given, it is not counted against you, the 

unless two such implications occur, when one point is cent. 
taken from your total score. 
20; a good score, anything above 15. 


// the ideas 


As he passed U 


I think I will 
He rode on. 

he turned and came 
he stooped, 
he dragged him out 
but 
he had taken a pain out of his mind. 


Sixteen We 
. — r ‘ average RG 
Four additional with an average of 86 


A perfect score would be 


and his wife Mary are 
just about equal in in- 
telligence. 


telligence tests were 
given at Colorado Col- 
lege to 115 men and 111 
women. The average 


Fev the seore for both men and 


women was exactly the 
points. <A 
combined study of the 
student bodies of the 
Phen University of Idaho, Uni- 
versity of Minnesota, 
Southern Methodist 


4 


same —142 


liversity and Colorado 
College, involving 3175 


show that the percentage 
getting “SA” and ‘‘B” 
grades in their studies 
was for men, 75.4, and 
for women 75.2. 

Ina joint psychological 
test of men students of 
Harvard University and 
women students of Rad- 
College a_ few 
months ago, amananda 
girl tied for first place 


per cent. A Harvard 
student made the lowest 
score of 8 per cent, while 
the lowest average for 
women was 28 per 

For the men the 
average was 50.5, while 
for the women it was 55. 

There rarely appears 
any appreciable differ- 








rib for a woman, made a 
good bargain. Many 
points in that controversy have remained 
unsettled, but in one particular there is, 
and always has been, surprisingly little 
divergence of opinion: the vast majority 
of men, no matter how much they may 
esteem and respect their mothers, their 
wives and their sisters, are quite certain 
that women have ‘‘no_ brains’’; this, 
despite all the Madame Curies and the 
Hetty Greens and the George Eliots and 
the Clara Bartons of history. 


lively family row if Mrs. Smith dares to 
suggest that he doesn’t know what he is 
talking about. 

For Bill Smith always has ‘‘more 
brains” than his wife—or any other 
woman! Moreover, he can “prove’’ it. 
He’ll cite you instance after instance in 
support of his contention. The trouble is, 
though, that about nine times out of ten 
Bill’s arguing is specious. In fact, Bill 
Smith is all wrong. His wife has ‘‘brains’”’ 


than mess AG Ae seawemeae cee, 8 2k 6 eeeaee cs 


ence between male and 

female students, taking 
them all the way from kindergarten through 
college. Neither will you find any consid- 
erable difference in the quality of the out- 
put of men and women performing tasks 
that lie within the capabilities of each. 


| TAKE down a copy of ‘‘Who’s Who 
in America,’ biographical dictionary 
of notable men and women of the United 
States. If men and women possess ap- 
proximately equal ability on the average, 
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i 
A woman who has made h 
Looking 1 I m pe 
this volume should list many 


not 


women as iotable 
so man) men, of course, 
because only in recent years 


have women generally been 
following. careers that 
them the public eye. 


Opening the book at random, 


bring 


into 


I find Maria Hornor Lans- 
dale, author; Marion Flor- 
ence Lansing, author; Mar- 
quise Clara Lanza, author; 


Augusta Larned, author; Lin- 
da Hull Larned, household 
economist; Mary August La- 
salle, author; Hulda Lashan- 
lyric Loula 
Davis Lasker, social worker 

almost a dozen women listed 


ska, soprano, 


as ‘‘notables’’ or 


pages! 


i tees equality of men and 
women, however, does 
not mean similarity. They 
are complements rather than 
duplicates. There are impor- 


a couple of 


tant differences between the 
two sexes—social and. bio- 
logical. 

Professor Edward Lee 


Thorndike, the famous edu- 
cational psychologist of Co- 
lumbia University, 
fied the specific differences in 
the mentality of the 
Women, he excel in 


has classi- 


sexes. 


says, 


spelling, English, foreign 
languages, immediate mem- 
ory and retentiveness. Men, 


he says, take the forefront in 
history, ingenuity, 
chemistry and 
movement. 

I once was present while a 


physi S, 
accuracy of 


noted scientist was preparing 
a paper. Every now and then 
he would look up from 
work and ask how to spell 
“‘receivership,’’ ‘“‘stupefy,”’ 





his 













r way in science 


she 
sn 


paints 
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“‘battalion,’’ or some other ‘‘sticker. 


” 


His daughter, 13 years old, in her 


with a look that denoted her wonde 
so wise and still know so little. 


days, wedding anniversaries, and tl 
dates of other important events 
the family history. Nor can he r 
call in what part of the house 
But does wife 


day. forge 


Never! 








S. Bureau of Entomology 
insects in 


is Miss Aime Potter of the U 


delicately detailed portraits of color 


Congresswoman 
Mae E. Nolan, 
California (left) 
exchanging greet- 
ings with Miss 
Alice Robertson, 
formerly con- 
gresswoman 


from Oklahoma 


% 


f& s 


Two striking examples of the increasingly important part women are 
Born and educated in California 
1923, to 
She now is serving her second 
a daughter of 
missionary parents and descended from pioneer American stock, served 
the Sixty-Seventh Congress from 1921-23. 
at the University 


playing in government affairs. 
Nolan, a Republican, went to Congress in 
fill the unexpired term of her husband. 
term—the only woman in Congress. Miss Robertson 
as a Republican member of 
Before entering politics she won the degree of LL.D 


of Tulsa, Okla., served in the Indian Office at 


and later owned a dairy and cafeteria. 


who can beat these records in their versatility of 


first year in high school, answered 
unhesitatingly, though regarding him 


T- 


ment that any one should be thought 


3ill Smith rarely remembers birth- 


1e 
in 
rh 


he 


left his umbrella after the last rainy 
his 


t? 
















. 


September 


Washington, 
engaged in missionary and educational work among the Indians, served 
as a post-mistress under President Roosevelt by personal appointment 
How many men do you know 
achievement? 




























































It is not surprising, in view of woman’s 
natural talent for language, that 39 per 
cent of the eminent women of the whol 
world have won their fame through liter- 
ature. Virtually all of England’s famous 
women have been writers. France has fu 
nished women writers, and actresses and 
politicians, too. Italy and Germany have 


added musicians to this list, and the 
United States, reformers. There ar 


many other occupations represented, of 
course, but these are in the largest pro- 
portions. What women are doing i: 
politics in the United States we know. 


T IS only recently that women di 

covered science as a possible career 
From the United States Bureau of Censu 
I learn that the number of women i: 
chemistry and metallurgy has more tha: 
trebled in the last 10 years. 

Similarly, the census returns show that 
there are now more than 2000 wom 
draftsmen in this country, where 10 year 
ago there were but a secant 400. 

In the same time the number of wom« 
college presidents and professors has it 
creased from less than 3000 to more tha 
10,000. With about 1800 women lawyer 
und judges, we now have more than thr 
times as many as there were a decade ag 
We find more than 4000 women 
officials, almost as many women officia 
in manufacturing enterprises; wom 
doctors, dentists, and clergymen in legio 
There are even 1000 women who eal 
their livings as chauffeurs, compared wit 
33 only 10 years ago! 

This information is sign 
ficant. Does it indicate tha 
psychology in the past foun 
women ‘‘ineffective”’ in suc 
fields merely because the 
past training and opportu 
nities had not directed the 
interest to them? 

Once women were thought 
to be less intelligent than me? 
because their brains = a 
smaller. Then psychologist 
learned that it is not the siz 
of the brain that determin: 
its quality, but the numb« 
of brain cells it holds, an 
that often a small brain ha 
many more cells than a larg: 
one. 


\ JHEN Bill Smith a 
cuses his wife of havit 


bar 


what he reall 
means is that she has em: 
tional and temperamenta 
qualities different from his 
own. These qualities 
evasive and hard to measur 
Women, Professor Thorndik: 
finds, are strong in emotio) 
ality, temperance, impulsiv: 
ness, religiousness, sympathy 
patience, vanity, and shyness 
Men, on the other hand, h: 
finds strong in temper, self 
consciousness, humor, ind 
pendence and pugnacity. H: 
means, of course, the averag' 
man and the average woma! 
for you'll find some men mort 
interested in babies than soms 
women are; some wome 
more self-assertive and ag 
Continued on page 157 
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When it comes to good 
looks, few steeds can sur- 
pass this fine pair of 
Russian wolfhounds, 
owned by W. B. Harkins 
of Culver City, 
Colo., and driv- 
en by little Ed- 
win Hubbell. 
The speed and 
stamina of these 
splendid animals 
make them an 
excellent  driv- 
ing team 





As for speed, the ostrich 
can outstep any of them. 
This California bird is 
trained to the harness, 
and once the fast stepper 
is given a bit of encourage- 
ment, the dust will fly 


No doubt you have ridden behind a lone 
billy-goat, but did you ever try to drive a 
five-team span of them and make them all 
go in the same direction? These goats are 
not out for pleasure. They do much of the’ 
light hauling on a large Australian farm 
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Strange Beasts of Burden 
How Would You Like to Drive a Crocodile or an Ostrich? 


Breaking a croco- 
dile into harness 
is a trick for a 
broncho buster. 
But once the rep- 
tile is hitched, it 
can pull a good- 
sized man. This 
one works on a 
California farm 








In his slow, easy-going way, the camel is a genius 
for work. Usually he prefers to carry his burden 
on his back; but here you see him between the 
shafts of a small Egyptian cart 
along in an always leisurely but tireless manner 


that 
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Who Says the Weather Man 
Is Always Wrong? 


He’s right eight times out of ten, the records show 


How Uncle Sam’s 


Weather Bureau serves you and safeguards the nation’s lives 
and property——A dramatic story of the man who began 
by flying kites and who now directs this service 


By Norman C. McLoud 


“Py NAIR and slightly cooler today; 
showers tomorrow.” 

I read that in the weather 

bulletin in my newspaper the other 

of other Ameri- 


cans, and congratulated myself that I was 


morning, as did millions 


me the general trend of American storms. 
Broadly speaking, they move from west to 
east. This motion is connected with the 
rotation of the earth, which is in the same 
direction. He told me, however, that 
this rule is not inflexible. At times 


lay more stress on an error than on good 
performance. And he has good reaso 
for consolation in the fact that his 
records show the weather man to be 80 
per cent correct in his forecasts. I: 
other words, eight out of ten of his 
predictions are ac 





to have a pleasant 
lay for an important 
‘onference. For I 
was on my way to 


see Dr. Charles Fred- 
erick Marvin, chief of 
the United 
Weather Bureau a 


States 


man who renders you 
and me daily service, 
an important service, 
which has become so 
much a part of our 
lives that we take it 
for granted, with 
never a thought to 
the great organiza- 
tion that gives it to 
is, or the man who 
directs it. And I was 
about to learn what 
is behind the little 
weather forecasts we 
all read first on pick- 
ing up our papers. 


I RIEFLY, Marvin 
himself is behind 
them. The story of 
Marvin is the story of 
the Weather Bureau. 
They are inseparable. 
He wouldn’t talk 
about himself, but he 
was willing to talk 
about the weather 
andthe bureau. 
That’s how I learned 
many things about 
Marvin; interesting 
things that affect all 
of us. 

















; 





i 





Marvin took me on 


a tour of the country. 


No railroad conduc- 
tor was ever more at home on his regular 
train than was this scientist on his 
weather charts. He makes them, and he 
knows them thoroughly. He made me 
feel at home, even in the highest atmos- 
phere. 

I never have been up in an airplane, 
but with Marvin I crossed the country on 
the wings of a storm. He explained to 


Dr. Charles Frederick Marvin, Chief of the 
U. S. Weather Bureau, with his improved 
We traveled on maps. weekly rain gage 


curate. 

As an inventor of 
weather instruments 
Marvin attained in 
ternational reputatio! 
before he became heat 
of the Weather Bu 
reau. His success ir 
making mechanical) 
apparatus for the bu- 
reau had much to d 
with his selection. 


N BOYHOOD h 

had found fascina- 
tion in kites. I am told 
that he was a kite- 
flyer of parts and that 
his creations were th 
envy of his playmates 
in Ohio. When kite- 
flying became a scien- 
tific task for study of 
the upper air, the 
matured instrument- 
maker applied — the 
knack of his boyhood 
As a result, he evolved 
the weather kite, a 
boxlike structure that 
carries recording in- 
struments high in the 
air, until it is today 
one of the most im- 
portant agencies. of 
meteorological obser- 
vation. 
, Improvement of 
the kite was merely a 
starting point. As a 
boy, Marvin had 











that makes automatic 


storms are deflected from their courses by 
influences not always apparent, a fact 
that accounts for the occasional failure of 
rains and blizzards to arrive as predicted. 

These occasions, incidentally, have 
given rise to the loose but often repeated 
statement that the weather man always 
is wrong. Marvin is tolerant of ‘‘ weather- 
man jokes,” for he knows it is human to 


records of rainfall over long periods. This is 
only one of many instruments perfected by ties of winding and 
Doctor Marvin to render daily service to you 


eee 


learned the difficul- 


unwinding the string 
with which kites are 
held in leash. With the weather kite a 
new problem was presented. A boy flies 
his kite with a string known to him as 
“‘hardware twine.’’ Science must use a 
fine steel piano wire. Every boy who has 
let the cord slip through his hands knows 
what hardware twine can do in the matter 
of burns. He realized, too, that piano 
wire would be a thousand times worse. 
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hurricane are known to have 
detained in Atlantie ports 
vessels and cargoes valued at 
more than $30,000,000. 
Similarly, predictions of 
approaching cold waves, is- 
sued from 24 to 36 hours in 
advance, have resulted in 
enormous savings in our food 
supplies. They make possible 
the adequate protection of 
fruits and vegetables in tran- 
sit. Shipments that cannot be 
protected can be deferred or 
accelerated. Moreover, daily 
forecasts and reports of gen- 
eral weather conditions assist 
in maintaining an adequate 
flow of perishable products to 
meet irregular demands de- 
pendent upon the state of the 




















rc weather. 
) 2 : 
iis ae a "THE average city dweller 
50) ‘ “a has little conception of 
Lr the part in his daily comfort 
Ms and security played by Mar- 
C- vin and his weather forecasts. 
Making a daily weather map at one of the Weather the United States, reported by wire from each station, The number of uses made of 
ol Bureau’s observation stations. Similar maps prepared are charted on the map. From a study of the high- and temperature forecasts in 
FS. every day in all sections of the country are the basis for low-pressure areas, the observer can tell the location crowded centers of popula- 
; the little weather forecasts you read in your paper. and direction of storms with amazing accuracy, and so SL ROS NE rs 
Varying degrees of atmospheric pressure throughout give warnings in time for precautionary measures tion is surprising. With the 
01 . prediction of an imminent 
aC There would be no holding the smooth mounted that the operator can determine cold wave, greenhouses are closed and 
u- strand. vertical and horizontal movements of the their boilers filled for action, with re- 
in ‘“‘The wire had to be wound on adrum.”’ balloon with mathematical accuracy as to sultant saving in loss and damage to the 
‘al Marvin told me, when I insisted on hear- speed and distance. These observations tender plant growth. Fire-plugs, exposed 
u- ing more about his work. “This made it determine wind velocities at various mains, and general plumbing are pro- 
di recessary to develop reeling apparatus. heights. tected. Gasoline engines are drained. 
It fell to my lot to devise this piece of Recital of Marvin's inventions may Newspapers print fewer copies for street 
mechanism—a small outfit operated by appear to suggest a ‘‘What’s What of Continued 158 
he an electric motor. The result was satis- Meteorological Appa- 
\a- factory and the reel now isin constant use. ratus.’”’ Take, for in- 
ld stance, the snow and rain 
te- ‘GURTHER work brought the kite gages that give us daily in- 
lat meteorograph, an instrument that formation about precipita- 
he records conditions in the upper air cur- tion. Marvin designed 
tes rents. It was important that records them so that they make 
te- brought back from the upper regions automatic*records of rain- 
n- should be as complete as any similar fall and snowfall with 
of records obtained on earth. This meant perfect accuracy, no mat- 
he that the kite must tell us the story of ter how hard the wind is 
nt- wind velocity, temperature, atmospheric — blowing. 
he pressure, and humidity in the upper 
rd regions. The meteorograph now brings UT of what practical 
ed this information as completely as if an value are these instru- 
a observer were aloft with the kite. With ments of Marvin’s to you 
lat au series of pens, the instrument takes dic- —in your business and in 
in- tation from the elements and writes it your home? 
he with scientific accuracy on an endless The truth is that every 
ay heet of paper.” day they render real, per- 
m- The kites work in conjunction with — sonal service to practically 
of balloons of the Weather Service. Kite every person in the coun- 
er- ‘bservations are confined to what the try. For the safety of 
meteorologists know as the lower layers of | lives and cargoes, at sea, 
of atmosphere, although they sometimes go for example, reliable 
ra us high as 4 1/3 miles. Captive balloons weather forecasts and 
sa are used in similar areas when there are’ storm warnings are indis- 
ad light winds or none at all. Sounding’ pensable. In recent years 
ul- balloons are sent to heights of 20 miles’ there has been hardly a 
nd and bring similar information from the — storm of marked danger to 
ng upper air layers. With each of these maritime interests without 
are three agencies Marvin’s meteorograph is ample warnings being is- 
A ised. sued from 12 to 24 hours 
ies A fourth agency is the pilot balloon, in advance. Sailings of 
as which sails away into the upper air and the vast fleets of vessels 
Te never comes back. Once free, the sphere engaged in our ocean and This remarkable picture of a cyclone twister was taken in 
1as moves upward at uniform speed and is lake traffic are largely Nebraska. A whirling storm of this kind is capable of tre- 
ws arried along by the wind. Therecord of guided by these warnings, mendous damage, for the funnel cloud probably revolves at 
ter its flight is made by an observer on the with immense saving of mage tesga pa a Sa curiae ur ace 
no ground, who watches its movements life and property. Warn- storms, the Weather Bureau saves many lives and property 
Sse. through a theodolite—a telescope so ings displayed fora single of immense value every year in all parts of the country 
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Jagged Rock Spires Carved by the ‘Rain 


sometimes dig unsightly gulleys in 


same forces of 


nature that 


your yard during 


were the 


heavy rain- 
sculptors that carved the 
oddly shaped spires of rock 


storm, 
ofty, shown 
above. 

This remarkable photograph was taken 
recently at the edge of Crater Lake, a vast 
depression that was the 
voleano, in Crater 
tional Park of sout 
Geologists who have 


once crater of 
Lake Na- 
hwestern Oregon. 
studied it recently 
say it is the most striking illustration ever 
discovered of the 
rain in 


an active 


tremendous power of 
away rock formations. 
when this cavity was the 


cutting 
Ages ago, 


crater of an active voleano, they say, it 
threw forth vast masses of volcanic dust 
and lava fragments. Through the cen- 
turies, these consolidated into layers of 
Near the top of the rock strata 
was formed a layer harder than the rest, 
visible in the photograph as the 
rs ledge near the top of the cliff in 
1e background. 

It was this hard layer that made 
possible the formation of the strange rock 
pinnacles. For, as countless rainstorms 
beat down upon the crater, century after 
century, certain portions of the hard 
layer resisted. And wherever it resisted, 
it served as a shelter to protect the 


rock. 


pro- 


softer rock that lay directly beneath 
Meanwhile, where the rain bro 
through, it washed away the softer mz- 
terial, leaving the protected mater 
standing in the form of rock-eapp: 
spires. You can see in the photogra} 
the sloping piles of the softer mater 
washed down the side of the crater. 


HE process shown here on a spt 
tacular scale is known as erosion. | 
is the process that slowly wears away 
hills and mountains. 
The next time it rains, go out into y: 
garden or roadway. 
on a small scale, 


There you ean st 
how Nature carves. 
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|| What Radio Set Shall I Buy? 


How to obtain the best results at the lowest cost—What you may 
expect from the various types of sets—Factors that should de- 
termine your choice—An expert of the Popular Science 
Institute of Standards offers you impartial advice 


By Alexander Senauke, M.E. 


HEN you buy an automobile, 
you can use your pocketbook as 
your guide without fear of going 

very far wrong. Automobiles differ wide- 








quality of radio reception that it may be 
possible for you to get the best out of 
radio with a set costing $50 or so, while a 
man living a few miles away obtains un- 


I could go on almost indefinitely men- 
tioning similar factors that might affect 
your choice of a radio set. For each man 

anyway for each group in a particular 








ly, of course, in such particulars as 
speed, appearance, and riding com- 
fort; and yet the difference between 
cars is not very great insofar as gen- 
eral results are concerned. A small, 
cheap car will carry you any place an 
imported limousine will, not so 
quickly perhaps, nor in such com- 
fort, but it will get you there, and 
that, after all, is the purpose of the 
automobile. 

Buying a’ radio set, however, is 
quite a different matter. Though you 
reasonably can expect your $500 


automobile to carry you safely from 
New York to San Francisco, you 
mustn’t expect to do transcontinental 
radio touring consistently with a $25 





locality—selecting a radio set is an 








How to Select a Radio Set 


1. Write down the answers to the 
following questions: 


What is the power of your local 
broadcasting stations and how 
far from them do you live? 
What type building do you live 
in, what type are the surround- 
ing buildings, and what kind of 
aerial will you use? 
What consistent distance range 
do you desire? 
Will you use head phones or 
loudspeaker, and, if the latter, 
do you want entertainment for 
a large audience? 
What quality do you desire in 
reproduction? 
Do you want a portable or sta- 
tionary set; dry or storage bat- 
teries; plain or ornamental set? 
How much do you wish to spend? 
2. Read this article and select the set 
that seems most nearly to fit your 
requirements. 
3. Check up your selection with your 
local dealer or other radio expert. 








satisfactory results with a receiver that 
cost three or four times as much. On the 
other hand, your home may be so situated 
that you would literally be throwing your 
money away if you were to buy a cheap 


individual problem. A sensible way 
of approaching this problem, is 
through the experience of others. Be- 
fore you buy your set, make a can- 
vass of the radio fans of your imme- 
diate neighborhood. Find out what 
types of sets they are using and what 
sort of results they are getting. Listen 
to the sets if you can. You> local 
dealer, too, can help you, for un- 
doubtedly he knows what sets work 
best in your locality. 

But meanwhile, in order that you 
may be able to talk radio intelligently 
both to your dealer and to the friends 
to whom you may look for advice, let 
us examine a few of the common 








set. 
If you live on a lower 
floor of a city apartment + 
house, for example, and are 
forced in consequence to 
al receive on an indoor aerial, 
to obtain equal results you 
must buy a much better set 
ith it. than the one owned by the 
broke man around the corner who 
cored lives in his own house and 
ateriil Pee Be erent ie ne ee can use a good outdoor antenna. A man 
ea 4 Cc ag aqgiot SS S > sU < on > “he ‘i - ; } 1 
ph dweller, who lives a few miles from a single _ living a few miles from a good broadcast- —i.51 Gtuorb the eneray of the radio waves 
; good broadcasting station. He can enjoy the ing station, who is satisfied to listen oniy and forced to use an indoor aerial, rarely can 
aterial delights of radio with a simple crystal detector to the local programs, need not buy so obtain good results except with an expensive 
. set, costing somewhere between $10 and $15 large and expensive a set as his neighbor multi-tube set that is powerful and selective 
who wants to tune out the local programs 
, Spec receiver. This doesn’t mean, however, and hear the broadcasting from other types of radio receivers and see what each 
ym. it that to enjoy radio it is necessary to buy cities. The man who will “listen in’’ may be expected to accomplish. Amonz 
ay tht an expensive set. Such factors as the through head phones need not spend so them you may find the set that fits your 
geographical location of your home and much for his radio equipment as the man __ particular needs. 
oy! the type of building in which you live who wants his family to hear the broad- The cheapest and simplest radio re- 
an see, 





have such tremendous bearing on the 


casting with a loudspeaker. 


DODIITAD CLIENGE VWUONTHDI VY 


ceiver is the crystal seé. You can buy a 


a7 








56 


crystal set complete for from about $10 
to $15. It has one advantage over all 
other sets—your initial outlay for it is 
likewise your last, for it has no batteries, 
nor other parts to be replaced or renewed. 
Also, it gives clear reception, though the 
volume of the sounds it lets you hear is 
relatively weak. However, a crystal set 
has disadvantages that for the majority 
of people will far outweigh its merits. Its 
receiving range, except under extraordi- 
nary conditions, is not likely to be more 
than 25 miles, and most of the time prob- 
ably will be no more than 10. It can be 
operated only with head phones, though 
more than one set of phones may be con- 
nected in at once. It requires a good out- 
door aerial. But its 
principal disadvantage, 
even for those who are 


content to hear only 


local broadcasting, is 
that it is not selective. 
= IS virtually impos- 
sible to tune out one 
station and get an- 
other with most crys- 
tal sets If you are 
close by two or more 
broadcasting stations 
and they are transmit- 
ting simultaneously 
as they usually are, 


night— 


especially at 





you probably will 
hear them all at once, 
and the result will 
be confusion. The 


crystal set, generally 
speaking, is not the 
for the city 
both because of 
likelihood of 
rence and because 
sorption of incoming 


set 
dweller, 
this 
interfe- 
ab- 


somebody. 


radio waves by steel 
buildings and many would be 
aerials probably will 


result in weak signals. 

For the man living in the suburbs of a 
large city with a single broadcasting sta- 
tion—distant, say, from five to 10 miles— 
the crystal set supplies a cheap way of 
enjoying radio. For all others, though, 
it is likely to prove unsatisfactory. 


i YOU belong to that vast majority 
who would not be satisfied by a crystal 
set, yet still desire to enjoy radio at small 
cost, possibly a one-tube receiver will fill 
your needs. A common type of this set is 
what is known as the single-circuit regener- 
which, 
ries, costs from $15 to $30. 


ative receiver, exclusive of accesso- 

Since a vacuum tube is used, this set 
requires batteries. It will bring in sta- 
tions up to 100 miles away consistently 
means of head phones, although under 
favorable conditions its range may be in- 
creased to 500 miles or more. The opera- 
tion of this is simple; a half-hour 
should suffice to teach any one to use it. 

This however, is not particularly 
selective, which, as in the case of the crystal! 
set, means that it is scarcely the receiver 
for the man who lives within a few miles 
of several broadcasting stations. Also, the 
owner of a single-circuit regenerative re- 
ceiver is likely to become very unpopular 
with his neighbors, for the reason that his 
set causes radiation, which produces an- 


DV 


set 


set, 


Every one of the sets on the shelves of 
this radio store is just the right set for 


Which is the right set for you? 
Probably, like the man in the picture, you 
puzzled if confronted by the 
necessity of making a selection. 
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noying howls in other receivers in the 
neighborhood. So I should say that un- 
less you live in the country, with no other 
radio fans within a couple of miles of you, 
this type of set is not the one for you to 
buy. 

A generally more satisfactory type of 
the one-tube set is what is called the 
three-circuit regenerative receiver. This has 
been a popular set since the early days of 
radio. Itis rather difficult to operate, but 
it will give you excellent results as to 
selectivity and sensitivity. That is to say, 
you can tune out the stations you don’t 
want to hear and receive signals from long 
distances. A receiver of this type costs 
from $20 to $35 and under favorable con- 





With a three-tube set, which will cost 
approximately between $35 and $125, 


without accessories, consistent loud- 
speaker reception may be expected from 
stations 100 miles away, and on head 
phones under favorable conditions you 
should receive up to 1000 miles. These 
estimates are based on assumptions that 
an outdoor aerial is used; also that en- 
tertainment and not fragments of pro- 
grams from distant stations is desired from 
the set. 


HIS latter is a phase of radio that 
should be considered, no matter what 
kind of a set you buy. If you want en- 
tertainment, you will have to rely almost 
entirely on near-by sta- 








of this unusual article 


by 


a few simple rules. 
And yet, 


ditions will bring in broadeasting con- 
sistently from 500 miles away. For any- 
body anywhere, who is content to hear 
both local and distant stations on head 
phones, this will supply a good radio set. 

To most types of one-tube sets you can 
add one or more vacuum tubes and there- 
by improve the selectivity or sensitivity, 
or both. If you are within easy range of a 
broadeasting station and want louder sig- 
nals so that you can listen in with a loud- 
speaker, a vacuum tube placed after your 
detector tube will accomplish the result 
by what is known as audio-frequency am- 
plification; that is, the strengthening of 
signals already audible to you. 

If, however, you wish to increase the 
range of your one-tube set, to hear sta- 
tions that were too far away to be heard 
before, the addition of a tube before your 
detector tube will bring this about, the 
process being known as radio-frequency 
amplification. 

Which kind of amplification is best, you 
alone know. Probably it would be better to 
buy a two-tube receiver complete at the 
outset. This you can do for from about 
$18 to $40. A good two-tube set usually 
will permit loudspeaker reception within 
20 miles of a broadcasting station, and will 
give you a longer range in distance, using 
head phones, than a one-tube set. 


picking out the right radio set, the writer 
shows 
like pickinz out a hat or a pair of shoes—a 
matter of determining your requirements 


thoroughly, your set must fit your needs 


tions. Distant recep- 
tion is never clear. 
There is a thrill in hear- 
ing even a_ confused 
jumble of sounds from 
a station 1500 miles or 
so away, but the intrin- 
sic beauty of the sounds 
is likely to be lost in 
transit. Except on ver) 
exceptional nights, n¢ 
matter how fine a radi 
set you have, if you ar 
far away from a broad 
easting station, you 
will not hear so well a 
the man who lives 
near by. 

It might be well t 
speak here of the so 
called reflex sets. Thess 
are receivers in whi 
vacuum tubes are mad: 
to do double duty. For 
example, the receiver 
might be so wired that 
after a tube had sup- 
plied radio-frequency 
amplification, the sig 
nals would be reflexed 
back to the same tube 
for audio-frequency 
amplification. By use of the reflex prin- 
ciple, radio engineers have succeeded in 
increasing the efficiency of various types of 
sets by the equivalent of from one to thre: 
tubes, without actually adding tubes. 

There is a one-tube reflex set, that em 
ploys a crystal detector, and, using a tubs 
to supply radio- and audio-frequency am- 
plification, permits the operation of a 
loudspeaker. Three-tube reflex sets may 
possess the same efficiency as four- and 
five-tube sets, and so on. So, when I speak 
of a four-tube set, say, as giving a certain 
performance, bear in mind, please, that 
the same performance might be given b: 
a three-tube set employing the refles 
principle. 





is exactly 


To enjoy radio 


* WHAT might be called the norma 
arrangement of vacuum tubes in 

four-tube set, one tube supplies radio 
frequency amplification, one is used as a 
detector, and two are used for audio 
frequency amplification. A set of thi 
type costs from about $60 to $175, with 
out It will permit a loud 
speaker to be used for entertainment 

even dancing—up to 200 miles, and, under 
favorable conditions, may give loud- 
speaker reception of fair clarity up to 
1000 miles. Another type of four-tube 
(Continued on page 160) 


accessories. 
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New Tricks of Radio Broadcasting 


Voices from the Sky, the Ocean Floor, and the Earth’s Depths 
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Experimenters in Central Park, New York City, carrying on a two-way radio 
conversation with army aviators from Mitchel Field, flying overhead. Their 
talk was relayed by wire to a New York broadcasting station, where it was 
sent out to thousands of radio listeners within a radius of 200 miles. The 
photograph above shows the apparatus that picked up the airmen’s messages 



































Two Princeton 
University stu 

dents, David W. 
Richardson and 
E.G. Sisson, shown 
at the left during 
their recent experi- 
ments in transmit 

ting and receiving 
radio messages from 
the car of a railroad ag 
train. Their tests 
may lead to radio MICRE 
equipment for N SPONGE PROTECTOR 
trains everywhere 








In the upper picture J. C. Jackson, 

deep-sea diver, is ready to descend 

to the ocean bottom, there to de 

scribe to radio audiences what he 

sees in the murky depths. The lower 

illustration shows how the 

sensitive microphone trans 

4 mitter was arranged in the 


3 helmet, protected by a sponge 
2: Bie. ‘ s - 
; Ei tei. Ba ny 


; 3 ates, 
Bae eS ee 


beneath him. Their conversation was 
heard by thousands of radio listenerg 
within a radius of 200 miles. 





FEW weeks ago an enterprising 
studio manager in Philadelphia 
hitched his broadcasting station to 
a diver beneath the ocean off Atlantic 
City. The diver carried on a running 
conversation describing the mysterious 
things he saw in the murk of the deep 
waters. Thousands listened to him. 
‘“‘What possible benefit can there be 
from such radio stunts?’”’ you may ask. 
Consider the very first of the ‘“‘stunts” 
in freak broadcasting. Two young 
amateurs took a small portable trans- 
mitter and receiver down a Derbyshire 
coal-mine in England to see what would 
happen. Their friends were above with 





This performance, while it was merely 
a trick of radio broadcasting, may make 
similar sets. Apparently the youths had 
little hope of success, yet successful radio 
communication was established. 

As a result, today, we have a means of 
limiting the horror of future mine dis- SIMILARLY, such recent radio tricks 
asters by establishing communication “ as two-way communication on a speed- 
with entombed miners, and so expediting ing railroad train, the reception of mes- 
the work of rescue. sages in the tunnel under the Hudson 

Having succeeded in undersea and _ River, and the successful broadcasting of 
underground broadcasting, the next logi- the droning noises made by insects in 
cal step was broadcasting from the air.  flight—all have their useful significance. 
A few days after the Atlantic City And so the talk of the diver, doing his 
episode, Lieutenant Rasch of the U. S. ‘‘stunt’” at the bottom of the Atlantie, 
Air Service flew over Central Park, New may lead to efficient new methods of 
York City, and carried on a radio con- deep-sea salvage, or to more widespread 
versation with officers on the ground 


it possible before long, for you to com- 
municate with passengers in the air, using 
the regular telephone in your home or office 


knowledge of the mysterious ocean floor. 
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Radio Warns of Storms 


New Facts about Static—Useful Discoveries and Inventions 


N EXTENDED series of observa- 

tions over a period of six years 

v into the habits of static is yielding 

remarkable results in weather prediction 
by radio. The research in 


By Jack Binns 
America’s Most Popular 
Writer on Radio 





this particular case has 
been conducted at the 
British laboratories at Al- 
dershot, where highly sen- 
sitive receiving apparatus 
has been employed with 
recording devices. Similar 
equipment now has_ been 
installed in an American 
station to supplement these 
»hbservations. 

The results thus far show 
there are practically three 
lifferent types of static dis- 

iarge; first, that known as 
“strays” occasional dis- 
-harges at irregular periods 
ind irregular frequencies; 
second, the type of con- 
tinuous statie experienced 
in summer and in equa 
torial latitudes; and, third, 


the static existing at the 





head of a storm moving 
with great velocity 
By observing the last type 
f static, the British sta- 
tion succeeded in locating a 
storm 1000 miles away, and 
then with direction - finding 
apparatus followed the 
course of the storm over a 
distance of 1500 miles. The 
torm was one that swept 
»ver the Mediterranean Sea. 
“Subsequent reports from 
the storm area completely 
corroborated the static- 
recording device. 








Whether the cost has been reduced in the 
Josz invention remains to be seen. 
Another point to be determined is 
whether a sufficient electronic stream 
would be emitted by the 
substance to insure satis- 
factory operation for radio 
reception, especially in 
multi-tube sets. If the in- 
ventor has_ solved _ this 
problem, it is an important 
contribution to radio science. 


A Radio Beacon 


NEW type of radio bea- 

con has been evolved 
by C. S. Franklin, chief 
assistant to Senator Mar- 
coni. It involves the use of 
the reflected short-wave 
beams invented by the lat- 
ter. Instead of the usual 
focusing ‘‘mirror’’ behind 
the transmitter, however, it 
is revolved in the same man- 
ner as a lighthouse re- 
flector. 








London Calling 


ECENT ~~ experiments 
with transatlantic tele- 
phony by means of high- 
powered radio from the 
Rocky Point station at 
Riverhead, L. I., indicate 
that two-way communica- 
tion across the ocean will 
be accomplished as soon as 
the new high - powered 
3ritish station at Rugby is 
completed this fall. 
The system employed is 


d i 4 ; . . . ae > Soa ~ hs « . 
The conclusion drawn V. L. Chrisler, of the U. S. Bureau of Standards, testing building materials with c alle d side band trans 
from the observations is his radio apparatus, which amplifies ‘‘noises’’ made by materials under stress mission. It is accom- 


that static is produced by 

an onrushing column of cold 

air meeting the higher temperatures 
existing before the storm approach. With 
such apparatus it will be quite possible 
to predict the course and speed of any 
violent storm in time to warn inhabitants 
along its course. Also, the several in- 
vestigations of static now under way 
almost certainly will result in the dis- 
covery of some method of preventing 
this nuisance of the air. 


Tube without Batteries 
A FRENCH inventor, M. Josz, has 


obtained a patent on the use of a 
filament constructed of radio-active ma- 
terials in a vacuum tube. In place of a 
battery to light the filament, the sub- 
stance itself is relied upon to emit suffi- 
cient electrons to operate the tube. 
Radium, polonium, mesothorium, or any 
other element endowed with radio-active 
properties may be used,the inventor says. 

The use of radio-active materials for 
this purpose often has been suggested, 
but the cost always has been prohibitive. 











¥ . 
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This new type of radiophone, employing the beam system of communication between two points, 


may be useful in police work. 














It is the invention of Bernays Johnson, of Newark, N. J. (right) 
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plished without the aid of a carrier wave. 
This wave, together with one of the side 
bands, is completely suppressed at the 
sending station, with the result that signals 
are transmitted across the Atlantic with 
only one-third the power that would be re- 
quired normally. The missing carrier and 
side band are supplied by a local oscillator 
at the receiving station. The system also 
cuts down the possibility of interference, 
and permits more stations to operate in 
the normal wave-length bands. 

Imagine talking to London as you now 
eall up your office! 


Listen for 5XX 


F YOU are of an experimental turn of 

mind, you will soon have an oppor- 
tunity to listen in on one British broad- 
cast station, with no fear of interference 
from local stations. This is the newly 
erected experimental station at Chelms- 
ford, England, the call letters of whic} 
are 5XX. 

The new station operates with a power 
of 25 kilowatts, or approximately 50 
times the amount of power employed by 
the average first-class broad- 
cast station in this country. 
The wave length used is 1600 
meters. It will be necessary 
for you to employ a specially 
designed receiver, one capable 
of tuning into that wave fre- 
quency, if you hope to hear 
5XX. 


This 24-tube receiver, claimed to be the most powerful in the world, was 
designed in England especially to pick up signals fi.m Mars during the 
planet’s visit. Apparently, however, no Martian signals have been caught 


A New Vacuum Tube 


"THE Interdepartment Radio Advisory 

Committee of the United States has 
devised a new type of tube to be em- 
ployed for reception purposes in the 
government service. The departure from 
the usual standard types is solely in the 
base and the method of making contact 
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C. Francis 


ordinary receiving set 


with the socket. 
Four “*knife 
blades’”” take the 
place of the usual 
prongs. The sock- 
et has four pairs 
of springs so ar- 
ranged that the 
knife blades slip in 
between them. 
Much better con- 
tact is said to be 
obtained. 


Motor-Truck 
Broadcasts 


NE of the 

most unusual 
broadcasting sta- 
tions in America 
is station WTAT, 
which generally 
operates near Bos- 
ton, Mess. It is 
installed on a mo- 
tor truck, and can 
operate anywhere. 
It was constructed 
for the Edison 
Company of Bos- 
ton as an experi 
ment, and its chief 
purpose is to es- 
tablish communication where storms have 
disrupted light and power lines, as well 
as telegraph and telephone wires. 

The truck, with its broadcasting equip- 
ment, is used to mobilize men and equip- 
ment necessary to make the repairs and 
restore service. The station has been 
heard as far West as Omaha, below the 
Mason and Dixon line, and as far north 


Jenkins, of Washington, D. C. 


invented radio motor, which revolves at high speed when attached to an 





demonstrating his newly 


in place of the usual loudspeaker. He believes 
his motor marks the first practical step toward radio power transmission 


as Labrador. Have you beer able to 
enter WTAT in your radio log? 


The Radio Stethoscope 


| gpagiadenee long your doctor may carry 
a small radio set as he now carries a 
stethoscope, for ph 
radio a valuable aid in diagnosis. The 
most recent contribution in this particular 
comes from Drs. H. V. Hellman and C. 
F. Fletcher of San Francisco, whe are 
developing a radio apparatus that will 
measure the period of vibration of any 
affected organ in the human body. Com- 
parison with the known vibrations of 
healthy organs, they believe, will permit 
them to determine what is wrong with the 
affected organ. 


ysicians are finding 


An Aid to Ships 


NEW system of antenna coupling 
has been developed by the U. S. 
navy radio experts, which permits several 
simultaneous receptions at different wave 
lengths while a local transmitter is being 
operated. This system is being installed 
on all war vessels. It has been added to 
the equipment of the Leviathan. Recently 
a test in New York Harbor enabled the 
ship to receive the broadcast program of 
WOO in Philadelphia, while WEAF (half 
a mile away) was operating 
With the new system the Leviathan can 
operate its long-distance transmitting 
and receiving equipment on a 2100-meter 
wave, while the regular watch for distress 
calls is being maintained on the inter- 
national wave length of 600 meters. Fur- 
ther, it permits broadcasting at sea 
The restriction against ship broadcast- 
ing has been due to the rigid require- 
ments of the strict watch for SOS calls 
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-B-C’s of Your Radio Set 


The Inside Story of Broadcast Reception in Simple Terms 


This is the second of a series of articles 
by Mr. Martin explaining in non-tech- 
nical, understandable language the 
principles and operation of radio. In 
the illustrations on this page each part 
of the set 1s accompanied by its radio 
sy mbol.—THE EDITOR. 


By Robert E. Martin 


N MY last article I left you more or 

less ‘‘up in the air.’”’ That is to say, 

I traced the broadcasting process 
from the throat of the singer or the strings 
of the musical instrument to the aerial 
of the transmitting station. Now let us 
see what happens from the time the radio 
waves start their journey through the 
ether until you hear speech or music in 
your head set or loudspeaker. 

You will recall that the electromagnetic 
waves that bear the radio program from 
the broadcasting station to your home 
are made up of a _ powerful “‘carrier 
wave,” produced by the transmitting 
apparatus and modulated or interrupted 
in its ‘ations to correspond with the 
sound vibrations produced by human 
voices, musical instruments, or whatever 
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composes the broadcast numbers. You 
can visualize these waves, vibrating 
through the ether at the speed of light, 
if you think of the carrier wave as re- 
sembling the great crests and troughs of 
the ocean swells, and the modulations 
the little ripples that the big ocean waves 
earry on their backs. 

Now, these waves obtain their electrical 
energy from an_ alternating § current 
generator, which produces a current that 
reverses its direction rapidly at equal 
i This kind of current will not 
operate a telephone or loudspeaker, and 
the production of audible sounds by 
means of one of these instruments, after 
all, is the sole purpose of your radio set. 
Whether it be a simple crystal set or a 
complicated multi-tube outfit, every 
piece of apparatus that composes it is 
designed for this one end. And so your 
radio receiver must be capable of trans- 
forming this alternating current into a 
kind of current that will operate a tele- 
phone or loudspeaker—a direct current, 
which means a current that flows in one 
direction continuously. 

Also, the waves that speed from the 
broadeasting station vibrate at radio- 
frequency, or so fast that the ear would be 
incapable of detecting the movements 


J 
y\torwve 
Intervals. 





of broadcast 






The aerial (1) and ground (2) 
absorb electromagnetic energy = used in tuning your set to the 


radio waves waves of a desired frequency 


that they might cause in a telephone 
diaphragm. So your radio receiver must 
be capable of reducing this exceedingly 
rapid state of vibration to audio-frequency, 
or a rate of vibration that is within the 
audible range. If your radio receiver can 
bring these two things to pass, it has 
performed its function, and you will hear 
music or speech in your head set or loud- 
speaker. 

A radio receiver consists of four essen- 
tial parts. 1. An apparatus capable of 
absorbing the electromagnetic energy of 
the radio waves. This consists of the 
aerial and ground wires, which, being 
conductors of electricity separated by 
the air, which is a non-conductor, form a 
“‘condenser.”” 2. A device capable of 
admitting to the receiver a carrier wave 
of a desired frequency of vibration and 
shutting out carrier waves of other 
frequencies. This is called the ‘‘tuner,” 
and may be a single coil of wire or several 
instruments. 3. A device that will change 
alternating current of radio-frequency 
into direct current of audio-frequency. 
This is called the ‘‘ detector’? and may be 
either a crystal or a vacuum tube. 4. An 
instrument that will translate varying 
electrical currents into audible sounds. 
This, of course, is your head set or loud- 


speaker. 


ALL radio waves that reach your 
antenna try to get into your receiver, 
and so in tuning a radio receiver, the 
problem often is not so much to tune in 
desired stations as to tune out undesired 
ones, 

An analogy may serve to make the 
reason for this clear. No doubt you’ve 
noticed when a piano is played that a 
glass vase or some similar object will 
emit a sound each time a certain note is 
struck. The vase and one particular 
string of the piano, when struck, give 
the same musical tone; that is, each 
vibrates with the same frequency; and 
when the piano string sounds, its vibra- 
tions, traveling across the room, cause 
the vase to take up these vibrations and 
give forth a sound. 

Now, if you were to tie a piece of string 
around the vase, or place some water in 
it, it would no longer vibrate when that 
particular note sounded from the piano, 
but would probably vibrate when some 
other note was struck. That would be 
because the material you added to the 

(Continued on page 162) 








Sensitive diaphragms 
in your head phones 
(9) are caused to 
vibrate by electro- 
magnets actuated by 
electric currents. 
These currents vary 
in accordance with 
vibrations of sounds 
being broadcast 


The B battery (8) supplies direct 
current to carry electric vibrations 
from the detector to head phones 
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The A battery supplies | 
the current to heat the 
filament of the tube 










} 
The ae 
(5) controls 
the A battery 
current pass- 
ing into the 


6) detector tube 














The vacuum-tube de 
tector (6) ‘changes high 


frequency waves to a 











lower audible frequency y, 
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ow to Build a Short-Wave 
Receiving Set 


NE of the most interesting phases 
of radio development, about which 
the public still knows very little, 

is the use of extremely short waves for 
sending and receiving by radio telephony 
and telegraphy. A short time ago- radio 
engineers considered wave lengths below 
600 meters of very little value for long- 
distance communication, but today the 
reception of Poldhu, the high-power sta- 
tion at Cornwall, England, on a wave 
length of 90 meters, is not at all unusual. 

Regular experimental communication 
is being carried on at wave lengths some- 
times below 50 meters. The dirigible 
Shenandoah is equipped with a trans- 
mitter to operate on about 90 meters. An 
experimental expedition being equipped 
by the Italian navy also will work on 
wave lengths under 100 meters. In addi- 
tion, many amateur stations are operating 
on short waves, since the Government 
recently released the lower level for this 
work. 


UST what the developments will be it 

is not possible to predict, but unques- 
tionably a very large part of radio re- 
search in the future will be along this new 
line, for the reason that below 80 meters 
very little trouble is experienced from 
Statice disturbances, while at 40 or 50 
meters this trouble is almost entirely 
overcome. Another important factor in 
favor of low wave lengths is the large 
number of transmitters which can operate 
simultaneously without interference from 





And Hear the Newest Thing in Broadcasting 


By M. B. Sleeper 


N OUTSTANDING development of 
the year in radio is the amazing 
success of extremely short waves—from 
50 to 125 meters—in transmission that 
cannot be heard with the ordinary 
receiver. Theresults obtained over long 
distances with this new type of trans- 
mission are really astonishing. For 
example, programs broadcast from the 
short-wave station at Schenectady, 
N. Y., are heard regularly on the Pacific 


Coast with two-tube short-wave sets, 
using loudspeakers. An amateur at 
Johannesburg, South Africa, reported 
that with a four-tube set he received 
‘*The Mikado” from the same station. 
Johannesburg is 8043 miles distant! 
For the radio fan who wants to experi- 
ment with short-wave reception at 
small expense, Mr. Sleeper has designed 
the unusually efficient set which he 
describes in the following article. 





Mr. M.B. Sleeper, one 
of America’s foremost 
radio engineers, with 
the highly 
short-wave receiving 
outfit which he tells 
you how to build in the 
Pd accompanying article. 
It can be constructed 
both easily and cheaply 


efficient 





Fig.1. Rear view of short-wave receiver, showing panel arrangement 
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each other, though they are tuned less 
than a meter apart. 

In designing a short-wave receiver such 
as the one-tube outfit I shall describe 
here, there are special problems in con 
nection with the elimination of energy 
losses that are not encountered in thc 
construction of an ordinary receiving out- 
fit. While the extraordinary precautions 
against losses necessary in short-wave 
transmitters are not required for the re- 
ceiver, still a design somewhat different 
from receivers covering wave-length ranges 
from 200 to 600 meters must be used if 
real efficiency is to be obtained. 

In the short-wave transmitter, though 
very small power is employed, the 





extremely high-frequency currents break 
down almost any kind of insulation. The 
current passes right through ordinary 
materials, so that porcelain or special 
kinds of glass are needed. 
es the short-wave receiving set, con- 
densers and inductances designed for 
absolutely minimum losses are required to 
produce strong signals and to give sharp 
tuning. You will notice, in the rear and 
bottom views of the short-wave tuner 
Figs. 1 and 3), that a self-supporting coil 
is employed. Not only is the tube, com- 
monly used for supporting inductances, 
eliminated, but no shellac nor binder of 
any sort is put on the wire. This is be- 
cause wherever insulation is employed 
within the field of an 
inductance, a_cer- 
tain amount of en- 
ergy is wasted by 
absorption in the in- 
sulating material. 
The higher the fre- 
quency, or the 
shorter the wave 
length, the greater 
is the loss. 

The same thing is 
true for the variable 
condensers. The 
least amount of in-— 
sulation must be 
used, and it must be 
o placed that it is 
not in the electro- 
tatic field. The 
low loss condensers 
shown have small hard rubber strips. In 
a similar design, which will be perfected 
glass insulates the 


plates from the 


soon, special fixed 
Such a 
equivalent to the quartz- 
insulated types used by the U. S. Bureau 
of Standards. In fact, the losses are so 


movable ones. 


condenser 1S 


low that instruments now available can- 
not detect any wasted energy. 

In this connection it is interesting to 
know that the developments in radio 
equipment this fall will be in the direction 
of greater efficiency through the elimina- 
tion of losses, rather than in new types of 
circuits. So, even if you do not wish to 
construct a short-wave receiver of your 
own, I believe you will find, in the details 
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of its design, valuable suggestions for in- 
creasing the efficiency of the set you now 
ire operating. 


i he E circuit I have chosen for this 
- short-wave tuner is one that is not 
well known, although, in many respects, it 
is by far the most satisfactory regenera- 
tive hook-up, not only for short waves, but 
for the broadcast band as well. The 
tuning inductance has three coils—one 
connected with the antenna and ground; a 
main inductance, serving as a secondary, 
which is wired to the grid and filament of 
the tube, and a third coil that serves as 
a fixed tickler to give the regenerative 
action. 

Regeneration is controlled not by 
moving the tickler, but by varying the 
capacity of a condenser which, as you will 
see from the wiring diagram (Fig. 7), is in 





with the tickler of 


ry : 1 
I nere are several 


series the set. 
advantages in this 
In the first place, an adjust- 
the does not af- 


system. 


ment of regeneration 







Top view, showing the layout of the tube panel 





fect the wave length, as is true of ad- WAVELENGTH REGENERATION 
justable tickler receivers. Moreover, | T 
it makes the mechanical arrangement ; 
very much simpler, since the windings j F 
form a single unit, and the control of Cy @ NO 18 
regeneration is far more steady than | NO18 
when a movable coil is employed. ® sate 
You probably have noticed that re- 4, a 
generative sets give a gradual increase an a Pl 
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panel, with exact measurements for drilling 
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control is perfectly 
smooth from zero right | 
into oscillation. Thus | 
the maximum point 
of regeneration can be 
reached, a thing which 


ment the regeneration [ 


is impossible in the | 
movable coil sets. 
During the winter 


season it is predicted 
that the condenser- 
tickler circuit will be- 
come extremely popu- 
lar for all kinds of 
receiving sets, particu- 
larly since it can be 
used for reflex sets as 
well. 

As to the mechani- 
cal arrangement of the | 





Fig. 3. Bottom view, showing inductance coil and connections 


outfit, you will 
| in Figs. 4, 5 and 6 
| dimension drawings for 

the panels on an exact 

scale of 14 inch to 

an inch actual size. 

The exact drilling for 

the front panel (Fig. 
Stcaac mame 4) will vary accord- 
ing to the type of 
condenser used. It is 
important to have a 
Vernier adjustment on 
each condenser to ac- 
complish the extremely 
fine adjustment neces- 
sary. The three 
holes for screws which 
hold the panel-sup- 
port pillars must he 
exactly located so that 


see 
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NO-LOSS REGENERATIVE SET 
50-125 METERS 











ceiver. This wiring should be followed exactly 
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they will fit with those in the sub-panel 


+ 


(Fig. 5). 
to take wires connected with 
densers and telephone jack, and two for 
screws 
angle brackets. 


On the sub-panel are four holes 
the con- 


which hold on the small brass 


The tube panel (Fig. 6) is drilled for the 


binding posts, the combination adjustable 
gridleak 
clips, the socket, choke coil, and angle 
brackets, as well as the filament circuit- 
control switch. 


and grid condenser, contact 


HE hole for the socket may puzzle 
some experimenters, although it is a 


simple matter if you use a panel cutter. 
This can be obtained in the exact size, 


115 inch in diameter. A small hole is 
made first to take the center plug of the 
panel cutter. 

Since the set is assembled from standard 
parts, there is very little actual con- 
struction work except for the induc- 
tance unit and choke coil. The choke 
coil is simply a small thread spool 
wound with about 200 turns of fine 
wire—anything from No. 36 to 40 
will do. This wire can be taken from 
an old spark coil secondary or from a 
75-ohm telephone receiver. 

The inductance coil (Fig. 8) is a 
little more difficult to wind, although 
it is easy enough if you follow the in- 
structions carefully. Get a glass bot- 
tle from2 34 to 3inchesindiameter. Cut 
five strips of gummed paper tape, such 
as is used to fasten packages. The 
strips should be about 114 inch long 
and °*¢ inch wide. Get a quarter- 
pound spool of No. 20 d.c.¢. wire 

for the coil. 

Fasten the end 

of the wire around 
the neck of the 
bottle and put a 
short rod through 
the spool, holding 
the rod at each 
side with your feet. 
This is to provide 


10 
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START OF a simple brake on 
PRIMARY/4J the spool so that it 
COIN) will unwind only 


as you turn the 
bottle. Put three 
or tour turns 
around the bottle 
and get the (Con- 
tinued on page 166) 
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Showing the winding 
of the inductance coil 
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Handy New Tools for Wiring 
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Practical Radio Hints that Everybody Can Use 


F YOU are constructing your own 
radio set, or experimenting with new 
hook-ups, one of the chief requisites 

for a good job is an efficient set of tools 
for handling, cutting, bending, and 
fastening the wires. 

Three new tools designed to simplify 

the task of wiring recently have been 






















invented. One is a 
stripper that re- 
moves the insula- 
tion from the ends 
of wires quickly and 
neatly. The end 
to be stripped is 





brought out to meet two bare-tipped wires. 

By touching these tips to the suspected 
circuits, you can determine at once 
whether the circuit is complete or not. 
If it is complete, the lamp will burn, 
brightly or dimly, depending upon the 
resistance of the cir- 


wa. Tdacdcaut 


At the left is an 
ingenious punch 
for making loop 
terminals quickly 
and neatly. The 
pliers below are de- 
signed especially 
for looping the ter- 
minal ends of wires 
for attachment to 
the binding posts 
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contacts for the detector. If at any time 
this detector ceases to work, a gentle tap 
with the finger on the glass tube will 
restore it to sensitivity. Very often, in 
crystal sets or reflex sets, the use of a 
fixed crystal detector is a cause of trouble, 
simply because 

a a cae oe it is fixed on 
the wrong spot. 
Obviously this 
common § diffi- 
culty is obviat- 
ed in the de- 
tector described. 








insulation when the 








simply inserted in a 

receptacle in the tool and the handles are 
compressed. Sliding jaws remove the 
insulation at a single stroke. A _ wire- 
cutter is included on the same tool. 

For quickly and conveniently making 
loop terminals on long or short connec- 
tions, another pair of pliers clamps the 
terminals on the wire firmly with a single 
punch. Where it is merely desired to 
loop the end of the wire for insertion on a 
binding post, another pair of pliers quickly 
provides a neat and convenient loop. 
One of the jaws is rounded so that the 
end of the wire is forced into a circular 
position. 


Testing Radio Circuits 


VERY useful accessory for the radio 
workbench is a_ small flashlight 
battery and lamp, the wiring of which 
has been cut and the two ends of it 


is open, the lamp will not burn. The 
device ean be used also in testing for 
short circuits. 


How to Make a Fixed 
Crystal Detector 


FIXED crystal detector that will 
stay in adjustment can be made by 
any experimenter out of a short piece of 
glass tube, two bits of bus wire, two corks, 
and some crystal galena. 

The glass tube should be about a 
quarter of an inch in diameter inside, and 
about 11% inches long. Such a piece of 
tube can be obtained at most drug-stores. 
Get two corks that fit snugly into the 
ends of this tube. Heat the pieces of bus 
wire (or other hard copper wire) and 
thrust them through the corks, so that 
the ends of the wires project inside the 
glass tube but do not touch each other. 

Now take a 
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piece of galena, 
such as is used 
in the ordinary 
crystal detec- 
tor. Mash it to 
coarse powder, 
being careful to 
use a clean 
hammer and 


not to touch 
the crystal frag- 
ments. Pour 


this powder in- 
to the tube, and 
cork up the 




















A recent radio novelty is a four- 
tube tuned radio-frequency set 
with a single dial control. Two 
condensers are on one shaft. 
The tubes are controlled by 
a new self-adjusting rheostat and 
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pe two 
wires will pro- 
ject into the 
crystal powder 
serve as 


Above are two views of a new tool for 

stripping insulation from the terminal 

ends of wire—a task usually done with I 

a penknife. Sliding jaws strip off the } 
handles are 

compressed, making a neat job of it | } 











Neutralizing Battery Acid 


F ACID from a storage battery spills 

on carpets, floors, or clothing, the best 
way to neutralize it is with a thin paste 
of baking soda and water. Spread this 
generously over the acid until the bub- 
bling stops. Then wash off the soda with 
water. The neutralizer must be applied 
as quickly as possible. 





Time signals sent by radio from the Arlington 
station each noon, automatically set this self- 
winding clock, which in turn is capable of 
operating and controlling any number of 
clocks. This invention may make possible 
the setting of the nation’s clocks by radio 
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3y L. Porter Moore 


Last month Mr. Moore pointed 
out the advantages of built-in 
equipment and labor-saving de- 
vices in the kitchen, pantry, 
laundry, and breakfast nook. In 
this article he suggests attractive 
built-in furniture for the living 
quarters. 

As president of the Home Own- 
ers’ Institute, Mr. Moore has 
helped plan thousands of small 
homes. If you are planning a 
home of your own, you will find 
helpful ideas in what he says here. 


“ec 


F EVER the moving-van draws up 
to this home door, half of my new 
furniture will never go on it because 
it’s now part of the house—nailed right 
into the walls to stay.” 

Almost gleefully, a friend of mine who 
had just completed a home of his own 
made this somewhat surprising comment 
to me the other day. 

“Your furniture nailed in!’ I exclaimed. 
Then it me; I 
architectural blueprints and specifications 


dawned on had seen his 


30-4" 
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Why It Pays to Nail Your 
Furniture to the Walls 


Built-In Features Save Money and Add Beauty to Your Home 




















In this seven-room house, designed by Frederick 


L. Ackerman 


tect, the 


—___—____—__——+} 





First-floor plan, showing built-in conveniences 


indicating the locations for many of the 
new built-in, permanent furniture features. 

“Yes, our new house has in it about 
every conceivable piece of useful built-in 
furniture catalogued,” my proud friend 
added. ‘‘And my wife is as pleased as a 
peacock. It’s useful, practical and decora- 


Why, we had 


tive, and saved me money. 


to buy hardly a stick of new movable 
furniture, for every room was almost 
furnished when we moved in.” 

It is safe to say that well selected 


“permanent furniture’’—which comes un- 
der the sub-contract heading of ‘‘mill- 
work” in house construction—often will 
convert a mere house into a home, even 
before the movable furniture is moved in, 
as my friend and his wife found out. 
Among the most important of these 
built-in pieces are bookcases, window- 





Second-floor plan. 


=—-;= 


Tt 





distinguished 
plans (below) 


American archi- 


floor illustrate how 


china closets,  side- 
boards and buffets, benches, 
bedroom dressing-tables, tray 
cases and medicine cabinets. 

Built-in furniture is prov- 
ing just as practical and 
popular in the farm home as 
in the city home _ today. 
Lumber dealers everywhere 
carry in stock permanent 
pieces that may be installed 
in a home by the carpenter 
on the building job, or by the 
home-owner who is handy 
with saw, hammer, and paint 
brush. 

Built-in furniture is es- 
pecially serviceable in a small 
room, because it takes and 


seats, 


furniture and-equipment can be built into a 
small home advantageously. Notice how 
simple, built-in features increase the wall space 


keeps its place as a part of the wall, and 
increases the floor space. It is advan- 
tageous also in a room of great size, be- 
cause it then may be of fine decorative 
value. 


REDERICK L. ACKERMAN, inter- 

nationally known member of the 
American Institute of Architects, who 
served as Chief of Design of the Bureau 
of Housing of the Emergency Fleet Cor- 
poration during the war, has designed a 
most practical plan for a small seven- 
room house in Western architectural ex- 
terior. Its floor plans, reproduced on this 
page, show how advantageously and 
practically built-in furniture and equip- 
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Note the handy closets and trays 


ment can be utilized in small home 
construction. 

I paid a visit to Mr. Acker- 

\ man’s New York office not 

| __——s long ago. I asked him what 

the architect of standing 

thought of so-called stock 


millwork and furniture. He 
said to me: 

“Some people may ques- 
tion whether good architec- 
ts ture may be made of stan- 
.°|  dardized details and forms. 
| From my point of view it 


CHAMDER does not matter whether they 
—+ be standardized details and 
co al | forms, so long as they are 
Pda good forms. 


“Smaller houses in Eng- 
land,” he continued, ‘‘ which 
are rated as being among the 
best examples in domestic 
architecture, were built from 
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what might be considered standardized 
details. In the same way, in American 
Colonial architecture, we find upon ex- 
amination that there were comparatively 
few forms, and these were of a standard- 
ized character, in the main. 

“Tt is upon the designs of woodwork 
items or architectural ‘details,’ such as 
the doors, windows, molding trim and per- 
manent furniture that the architecturai 
character of every house depends,” Mr. 
Ackerman told me. ‘‘To make it possible 
to effect economy in the construction of a 
home today, manufacturers of millwork 
are producing these standardized items 
in attractive designs that are correct 
architecturally.” 


I KNOW a family that built a home 
and equipped it throughout with stock 
trim and permanent furniture. The 
bookeases, window-seat, mantel, Colonial 
china kitchen dresser, ironing- 
board, bedroom dressing-table, tray clos- 
ets, bathroom cabinets, and the like, 
purchased from stock through the local 
lumber dealer, cost somewhere around 


ESO 
Dare ° 


cases, 


“How much do you think you saved 
by building in that furniture?” I asked 
the owner. 

“T’ve just tried to figure it out with my 
wife,” he replied. ‘‘ After buying certain 
smaller pieces of movable furniture we 
needed, and pricing large pieces that we 
should have had to purchase if our plar 
had not called for the built-in furniture, 
she estimates that we have saved some- 
thing like $500. Movable furniture, we 
finally concluded, would have been from 
59 per cent to 100 per cent more expen- 
sive.” 

The selection of millwork is fully as 
important, in the original planning of the 
home, as the actual selection of the 
structural materials—brick, stucco, hol- 
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low tile, frame, local stone, or what not— 
and should come in for as much considera- 
tion as floor plans or arrangement of 
rooms upon which the person about to 
build usually places a great deal more 
emphasis, I have found. 

But this house probably is an 
exception. Usualliy it is the case 
that after the home is built and 
furniture moved in, the search 
begins, with funds frequently at 
low ebb, for detached furniture 
that might have been installed 
far better while the house was 
“in the shell,” and when the 
carpenter’s work would have 
contributed to the architectural 
beauty of the whole. Calling in 
a carpenter to install furniture 
after the houce is finished is 
equally wasteful. 

In planning a house, every 
room lends itself to some sort of 
built-in furniture. For your 
living-room you make 
provision for bookeases flanking 
the fireplace or in some other 
convenient place. Movable cases 


should 


never have the homelike appear- 
ance of built-in shelves. Also 
you may want a magazine rack 
recessed into the wall, and a 
window-seat or some other kind 
of bench. And a built-in writing 
desk is both beautiful and useful. 
All these are easily installed. 





N THE dining-room by all 
means plan for a_ built-in 
sideboard. 
naturally a part 
of the room as the wall. 
China closets with triangular backs that 
fit into corners or square backs to fit into 
recesses, also are useful and exceedingly 
attractive. If you have a dining alcove, 
you will want a table folding 


becomes as 




















Built-in bookcases such as shown above are practical 
equipment for the small-home living-room that also must 
serve as the library, where the family likes to gather 





up into the wall, and benches 
built against the wall or 
folding into it. 

For the bedroom you cer- 
tainly should plan for a 
dressing table built in where 
the best light falls, a linen- 
case running to the ceiling, 
with plenty of drawers, and 
a window-seat. In small 
bedrooms a bed closet with a 
let-down bed might well be 
installed. 

In the bathroom a spacious 
medicine cabinet should be 
built in above the hand bowl, 
and a corner closet should be 
included for the towels. Also 
a dressing-table may be in- 
cluded if the room is largs 
enough. 

All these features are taken 
care of easily in building a 
house; but if the house has 
been built without them, 
you still may have them put 
in or put them in yourself. 

In most old houses there 
are numerous alcoves that 
seem to have been provided 
for no apparent reason. These 
afford excellent places to 
build in useful furniture. 
Usually one of these alcoves 
is in the hallway. It can be 
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transformed easily into a closet or tray 
case for umbrellas, rubbers, wraps and 
other similar articles. Where you find an 
alcove in the bedroom, a linen case is the 
logical thing to fit into such a space. 

















This Colonial china closet of stock design and material 
This, you will find, set in the corner of the dining-room, is both useful and 


yet comparatively inexpensive to build in 


In the living-room there often is a 
each side of the 


recess on fireplace. 
These are ideal for building in bookeases. 
They will save space, consequently mak- 
ing your room larger, and will add to the 
attractiveness of the itself. 
Bookeases can be built also in the bays 
formed by pilasters. Window-seats wit. 


lids or with drawers it 


fire place 


them are easily 
constructed in little-used corners 
In some old 


houses special recesses 


were provided for movable sideboards. 
If this is the case in your house, it will be 
a simple matter to build in a sideboard 
to fit the recess. If there is no recess, 
there surely will be a blank wall space 
that actually calls for a built-in piece. 
You will find that a little carpenter work 
will transform your dining-room and 
give you lasting satisfaction. 


 WPecmsians closets can be built into any 
corner without much trouble and if 
you are skilful with tools, you can make 
the job look as if it had been done when 
Of all built-in pieces 
the china closet probably is the easiest 
to construct and 


the house was built. 


Of course, your sideboard should have 
a large drawer for table linen; but if vou 
want additional drawer space, a low chest 
can be constructed in front of your win- 
dows, or between them, if they are well 
spaced. The space under a high, small 
window is an ideal place for a built-in 
chest of drawers. 

For storage, convenient tray cases can 
be built under the eaves in the attic 
This space seldom is used, but it can be 
made highly useful. 
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MONSTER steam generator which, 
it has been estimated, is capable of 
doing more work in 24 hours than could 
have been performed by the entire slave 
population of the United States in 1860, 
has been constructed by the General 
Electric Company for installation in an 
Illinois power station. 

It is rated at 80,000 horsepower, or 
60,000 kilowatts, and includes both high- 
pressure and low-pressure units. 

The steam that has been used in the 
high-pressure section is re-superheated 
before being used in the low-pressure 
unit. Exhaust from the low-pressure 
turbine flows into two passages, each lead- 
ing to a large vertical conaenser. 


4 





Huge Generator Does Work of 5,400,000 Men 


A graphic illustration of the power of a 
generator of this size was given briefly by 
the late electrical wizard, Dr. Charles P. 
Steinmetz, as follows: 

Each horsepower is equal to the muscle 
work of 22'4 men, so that 80,000 horse- 
power would equal the work of 1,800,000 
men. But a man cannot work 24 hours a 
day, while the turbine can and does work 
that long. Therefore the big Chicago 
turbine will do the muscle work of three 
times 1,800,000 men, or supply as much 
energy as 5,400,000 men working in three 
eight-hour shifts, thus exceeding the 
capacity of the entire slave population of 
the United States before the Civil War, 
which was 4,700,000. 


Acres of Gold Dug by Mammoth Dredéges 


| ‘HE largest gold dredges in the world 
are to be found at Hammonton, 
Calif. 


l 


More material has been turned 


dredged and another 1000 remain un- 

worked. 
The dredges plow through the virgin 
soil down to solid 





















se Pg > 


Above: Dredging for 

gold under the water. | 
At the right One of 
the great side arms of 
the gold dredg« 





over in gold excCava- 
tions in this district 
in the last 20 years 
than was turned over 
during the construc- 


tion of the Panama 
Canal. More than 
2000 acres have been 
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rock. They are cap- 
able of digging 82 
feet below the water 
line. Each dredge is 
165 feet long, 68 feet 
wide, and the side 
arms have a spread 
from tip to tip of 420 
feet. 

Rock-crushing 
plants are installed 
in the wake of the 
dredges. 
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Exploring the Mysteries of 
Kilauea’s Crater 


O MEASURE the temperatures in 

lava at various depths, a party of 
United States volcanologists are drilling 
a series of holes in the huge crater of 
Mount Kilauea in Hawaii. 

The possibility of utilizing the steam 
from the crater for power purposes will be 
studied at the same time. To do this a 
small laboratory with small engines and 
condensers has been built over the hottest 
of the crater holes. 

In drilling, much difficulty has been en- 
countered, due to the great hardness of 
the basalt rock that forms the solid lava 
foundation. It is possible to bore only 
two or three feet a day. 

The work is expected to reveal new 
facts concerning the increase in tempera- 





“anaes | 








Drilling outfit in Kilauea’s crater 


ture toward the center of the earth, as 
well as new knowledge of mineral and 
gas changes underground. 





Advocates Improvements 
in Locomotive Whistles 


ROSSINGS are made unnecessarily 

dangerous and millions of dollars 
worth of steam is wasted annually by 
whistles now used on leading railroads in 
America, Prof. Arthur L. Foley of Indiana 
University has reported to the Indiana 
Academy of Science. The whistle should 
be placed in front of the smokestack, he 
declares, and should have a reflector 
behind it. In addition, it should be 
raised in pitch. 

Every time the ordinary locomotive 
whistle is blown it uses the steam pro- 
duced by two pounds of coal. Professor 
Foley estimates that the ordinary loco- 
motive wastes 36 pounds of coal and 140 
pounds of water an hour in whistling 
Since there are 65,000 locomotives on 
Class A railroads alone, the cost of 
blowing whistles runs into millions. 

Most of these whistles, Professor Foley 
claims, are from one to two octaves too 
low in pitch to be heard to the best 
advantage. Raising the pitch, he con- 
cludes, would mean smaller whistles and 
less steam consumption. 
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Telegraph Poles Set Up 
by Machinery 


MACHINE that not only bores the 

holes for telegraph poles, but also 
sets the poles in position, has been per- 
fected recently to save time and labor. 
With three men operating it, it is claimed 
to do the work of 60 men. 

The apparatus consists of a giant earth 
boring machine and derrick mounted on 
a motor-truck. Driving force is applied 
to all four wheels of the truck, making 
it possible to travel the roughest roads. 

Power for the boring machine is sup- 
plied by the truck motor. The machine 
—a giant auger—is mounted on a turn- 
table so that it may be swung to any 
position. It will bore holes up to four 
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Drilling a hole with 48-inch auger 


feet in width and 10 feet deep in any 
kind of soil, in from 114 to 10 minutes. 

In transport the boring apparatus folds 
back over the truck, while the derrick is 
carried at the side. 


Invents Tear-Gas Device 
to Foil Mail Robbers 
I OBBERIES of Uncle Sam’s mail 


safes soon may become a thing of the 
past if the invention of Dominic Ruff, of 
Youngstown, Ohio, is adopted by the 
U.S. government. As soon as a yeggman 
begins to tamper with a safe equipped 
with the new safety attachment, the 
combination breaks open, the inventor 
claims, liberating a quantity of tear gas or 
other. chemical strong enough to over- 
come the marauder or put him to flight. 

This burglar lock will not operate, 
however, when the combination is being 
opened by the proper authorities in the 
regular manner, the inventor says, so 
that there is no danger of an accidental 
discharge of the gases. 

The device consists of a very sensitive 
semicircle of light metal fitted in con- 
nection with the combination dial of the 
safe so that the device will give way at 
the slightest blow and free the inclosed 
chemicals. With certain minor changes 
the inventor claims the same principle 
can be applied to doors of warehouses and 
other buildings where there would be no 
danger to persons in the buildings to be 
safeguarded. 

After reading of a recent mail robbery, 
Dominic offered the government the free 
use of his invention. It is now being 


tested. 
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replaced steam engines on the 
Paulista Railway in Brazil, an enormous 
barge, equipped with a powerful derrick, 
was required to land the electric traction 
units from the steamship on which they 
had been shipped from the United States. 
In order to hold the heavy locomotive 
suspended in the air by a crane without 


Landing Electric Locomotives in Brazil 
i uous electric locomotives recently 


unusual ballast 
was required. The photograph above 


tipping over the barge, 
shows how this was accomplished, with 
the huge arms of the crane securely 
anchored at the back of the barge on 
which the power house served as ballast. 

Kight electric locomotives now do the 
work which formerly required 12 steam 
locomotives on this railway. 


‘lectric Drills for Planting Grape-Vines 


NE of the most ingenious uses for the 
portable electric drill was demon- 
strated recently in the _ fruit-growing 
territory of California, where a pair of 
automatic augers operating from one 
motor mounted on a small truck bored 
holes for 60,000 grape-vines in 10 days, 
resulting in a saving of $400 a day over 
hand labor. 
Six thousand holes three inches in diam- 


eter and 18 inches deep were dug each day. 
Mach drilling required seven seconds. It 
was said the auger also crumbled the 
earth in a most satisfactory manner for 
filling the holes after the plants were set. 

By this new method only two men 
were required to drill the holes, while 
eight men followed with the plants, and 
the cost and time were greatly reduced 


compared with the previous method. 




















crew at work plant- 
ing grape - vines 
with the aid of 
electric drills. Two 
men operate the 
drills, while eight 
men plant the 
vines. Left: Aclose 
up view of the 
drilling apparatus 
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NEW process of drying lumber, 
designed to extract the pitch, in- 
crease the value of the product, and cut 
freight bills, recently was made available 
largely through a prize contest among 
employees of lumber mills. William H. 
















































































New Movie Camera Takes 
250 Pictures a Second 


NEW high motion-picture 

camera recently perfected in France 
is said to be capable of taking 250 pictures 
a second, or of making movies of a cannon 
ball in flight. 

It is said to be constructed on principles 
entirely new to motion-picture machines. 
One of its unusual features is a flat mirror 
set in a socket*that is attached to the 
camera lens in such a way that it can 
be turned at any angle. This mirror 


reflec images of the objects to be photo- 











speed 


iphed, and is turned by the operator 
to follow the movements 
birds in flight. It is arranged with 


trical exactness so that the focus 


of object s, such 


eome 
of the lens is always at a correct angle 
with the mirror. 

M. Labrely, the inventor, believes the 
machine will catch details of swift move- 
ment that never before have been re- 
vealed in the movies. He is shown in 
the illustration above with his machine, 
demonstrating the mirror attachment. 








Contest Brings New Lumber-Drying Process 


Mason of Bogalusa, La., is the inventor. 
Two kilns are filled with freshly cut 
lumber, through which live steam circu- 
lates. When the temperature in the 
kilns reaches the boiling point, additional 
superheated live steam boils off surplus 
moisture in the wood, drawing out much 
of the resins, and removing the turpen- 
tine in the form of a vapor. The turpen- 
tine is separated readily after these vapors 
condense because it floats on the water. 

After 24 hours the lumber is placed in 
the usual progressive kilns to complete 
the drying. 

Above is a view of the dry kilns, show- 
ing pipes that collect the vapors contain- 
ing turpentine, and carry them to the 
condensers. 


Many Photographs on 


ULTIPLE portraits of one person in 
different poses, or of different 
persons, all on a single camera film, have 
been made possible for the amateur 
photographer by the recent invention of 
an attachment that shields all but a 





The multiple 
attachment, 
showing slit 
through which 
light enters at 
each exposure 























Neat Elastic Clasp Holds 
Loose Overshoes 











O PREVENT loose and oversize rub- 
bers from slipping off the shoe at the 
heel, a neat fastener recently has bee 


invented. It consists of a clasp, one end 
of which fastens to the upper edge of 
the rubber at the rear. Through eyes 
at the other end is inserted an elastic 
band, which also is attached to a hook 
This hook catches over the top of the 
shoe. Thus the rubber is held firmly, 
while the elasticity of the device prevents 
it from interfering with walking. 

The holder was invented by Rewel § 
Rowe and George Winle, of Rutland, Vt. 





THE world’s largest sea-going electric- 
ally driven passenger liner, is soon to 
be built for service between San Francisco 
and Honolulu. 





a Single Camera Film 


narrow section of the film from the light 
at each exposure. 

This device is attached in front of the 
lens and moves from one side to th 
other. It is automatic to the extent that 
the opening and closing of the shutter for 






































































































Above: The device 
attached to an or- 
dinary camera. 
Left: Multiple por- 
traits photographed 
on a single film 


one exposure in- 
stantly shifts the 
attachment to the 
correct position for 
the next exposure. 

In this way half 
a dozen different 
pictures can be 
made on one film. 
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Jointed Three-Car Trains to Handle Detroit Street Traffic 


OINTED trains of three cars each, 

supported by four trucks, recently 
were put in operation in Detroit, Mich., 
as a solution of the traffic problem on 
Woodward Avenue, said to be one of the 
most congested streets in the world. Two 
car -trains of streetcars were found 


inadequate, and the track capacity would 
not allow the running of more trains. 
The four trucks for the three cars are 
arranged so that one truck is at each end 
of the train, while the other two are at 
the couplings between the end ears and 
the center car. This provides an unbroke 


Black Lilies from China for Your Garden 


2. gare lilies’ for American flower 


gardens are a_ possibility of the 
future. 

The Bureau of Plant Industry of the 
U. S. Department of Agriculture is ex- 
perimenting with seeds of a small lily 
from 10 to 12 inches high, which grows 
in the Alpine Meadows of the Sila Pass 
in China, at an altitude of about 12,000 
feet. It is described by the bureau as 
“‘well worthy of cultivation on account 
of its drooping, rich purplish black, bell- 
shaped flowers, tinged with carmine, 
which are one or two inches long.” 

This species was collected by J. F. 





Rock, collaborator for the bureau, during 
his recent exploration of the Yunnan 
province of China. 

The introduction of a number of other 
promising flowers and decorative shrub: 
for the American flower lover has been 
announced by the bureau. Seeds have 
been received of the Corokia virgata, a 
slender branched shrub, from six to12 feet 
high, native of the most northern part of 
New Zealand, where mild weather pre- 
vails. The shining green leaves are downy 
white underneath, and yellow blossoms, 
about half an inch across, are borne in 
three-flowered clusters. 


Collapsible Basket Gathers Autumn Leaves 


1." SIMPLIFY the task for gathering 
and disposing of drifted leaves in the 
autumn, a portable folding canvas basket 
on wheels recently has been invented. 


Below: Raking a pile of leaves into the un- 
folded container. Right: The basket fold- 
ed up, with a load, ready to be wheeled away 


The basket is constructed of a wire base 
frame and four side frames, all covered 
with canvas. The side frames are hinged 
to the base so that when released they 

















lie flat, forming a wide 
canvas carpet on which 
the leaves can be raked 

When a load has 
been gathered, the sides 
are raised and fastened, 
and the load is wheeled 
away to be burned. 
For this purpose a pair 
of long handles is 
provided. 
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passage between the cars at all time: 
the curves or straightaway 
Only one trolley pole is used—from the 


roof of the rear car. Double sliding doors 


in the center of each ear provide en- 


train cannot be 


and exit, and th 


t 
until all the doors are closed. 














improved Blowtorch Uses 
New Liquid Fuel 
ISCOVERY of a method of produ- 


cing practically pure butane, a new 
liquid obtained from natural gas, has led 
to the perfection of a blowtorch said to 
combine many advantages over the old 
type of gasoline torch. Chief of these is 
the fact that the new torch requires no 
pump and that it may be used in any 
position. The torch lights instantly, like 
gas 
If heated above 34° F.,the butane liquid 
to a gaseous condition. When the 
torch is used upside down, the liquid tube 
tube, 


revert 
automatically becomes the gas 
feeding the burner orifice. 

The flame of the butane torch is said 
to be nearly 500 degrees hotter than the 
gasoline flame. The torch bowl is made 
of seamless drawn steel and is filled with 
about one quart of butane from a check 
valve in the bottom. 

Below 34° F. butane becomes a clear, 
colorless liquid. 
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‘*Talkless Phone’”’ Invented 
by Deaf Mute 
‘Rick of the most recent devices for use 
in 


communication between deaf 
mutes is a ‘‘talkless phone”’ that conveys 
messages by means of an alphabet 
printed on electric-light bulbs. As the 
erator presses the keys of a special type- 
writer wired electrically, the correspond- 


re) 


] 


ing letters are lighted, spelling out the 


vention is the work of William E. 
Shaw, of Cambridge, Mass., who was 
stricken deaf and dumb by sickness at an 
He has been working with 
electrical and mechanical devices most of 
his life, and claims that deaf mutes miles 
apart will be able to ‘‘talk’’ with his 


early age. 


aevice., 


Three Century Plants 
Bloom at One Time 


AVE you ever seen a century plant in 
bloom? Comparatively few persons 
have; yet three of them recently brought 
forth blossoms at the same time in Pasa- 
dena, Calif. 

The botanical name of the plant is 
Agave Americana. It has large heavy 
leaves that end in spines to form a 
guard for the stem. : 

When the plant is beginning to bloom, 
the giant stem springs from the center, 
shooting up sometimes at the rate of 
114 feet a day, its smooth straight 
column resembling a mammoth aspara- 
gus. At the top is a spread of smaller 
stems that carry many golden blossoms 
upon which bees, birds, and butterflies 
feast. Its sap, leaves and flowers are all 
commercially valuable. 

The agave blooms only once in its life. 
When the flowers appear, the huge leaves 
that have grown steadily for many years 
shrivel and droop. The flowers are a 
symbol of maturity that takes the life 
fluid from the roots and causes the plant 
to die. 

The tallest of the blooms shown in the 
picture below is 35 feet high. 
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phone”’ apparatus for the deaf. 


The laboratory where William E. Shaw, a deaf mute, has perfected his remarkable ‘‘talkless tele- 
Notice the lettered light bulbs at the upper left of the picture 
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New York Hotel Installs 
Radio Slot Machines 


At LONG BEACH, N. Y., is one 
of the first hotels to experiment 
with coin-operated wired radio apparatus 
in its rooms as regular equipment for the 
use of its guests. When a quarter is 
inserted in a slot, a radio program can be 
picked up any evening. The receiving 
apparatus is equipped with either loud- 
speakers or ear phones, and can be 
plugged into any lamp socket. 


Lightning Rolled in a Ball 
GOLDEN ball of lightning, one of the 
A 


rarest of Nature’s displays, was seen 
recently near Frankfort, Germany. The 
man who saw it reports that a golden rain 
seemed to break forth from the blue sky; 
then a globe of yellow light sailed on 
ahead, trailing luminous rays. A clap of 
thunder followed. 

Little is known about these strange 
balls. Sometimes they float in at win- 
dows and attach themselves to metal 
objects. Occasionally they cling to hu- 
man beings, and will cause burns of a 
severe nature. 





The Latest Thing in Dolls 


OLLS made to look exactly like the 
little girls who mother them are an 
innovation among this year’s. toys. 
Artists model the heads of clay, cover 
them with stockinette, paint them, and 
attach silky goat’s hair. 
Then, when the child has grown up, the 
mother has a life-long image of her 
daughter. 





Tiny Compass Is New 
‘‘Jewel’’ for Finger Ring 


FINGER ring with a tiny compass 

set in place of a stone forms a 
novelty that is said to be useful not only 
to the hiker, but also to electricians in 
testing high-voltage lines and in examin- 
ing armatures and stators in motors to 
determine their positive and negative 
poles. 

In appearance it is an attractive gold 
ring, with a little circular window in the 
top through which the needle of the 
midget compass is easily seen. The 
compass is rigidly constructed so that the 
jarring of ordinary wear as a finger ring 
will not impair its accuracy in any 
way. 

It is said to be the smallest ring com- 
pass ever made. 








Tiny compass set in finger ring 
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A relic of primitive engineering, this bul’sy windmill of lateen sails is still in use at 


Tientsin, China, to draw water for irrigation purposes. 


Deer Takes an Auto Ride 
N THE woods near Sheridan, Ore., a 
couple of deer recently tried to cross a 

road on which an automobile was ap- 

proaching. One leaped and landed in the 
lap of the driver, and was slightly injured. 

The motorist drove the animal home 

with kim. 





Folding Hat Umbrella Fits 
into a Handbag 
A SUDDEN downpour of rain no longer 


need hold terror for the woman who 
is wearing an expensive new bonnet. 

As a protection against showers a water- 
proof hat cover, recently designed, may be 
carried in the handbag, quickly opened, 
and tied over the head and hat. It is 
made of heavy oiled brown parchment. 
When closed, it looks like a neatly folded 
heavy envelope. Strings are attached to 
keep it from blowing off while in use. 
The protector may be used _ several 
times if it is carefully dried after use. 


Hat protector tied under the chin’ 





The sails revolve with the wind 








Prehistoric Creature Had a 
Three-Foot Skull 


ERE is a cast of the skull of the 

largest flesh-eating animal that 
existed in the prehistoric Eocene period. 
The photograph shows it in the hands of 
Dr. James Gidley of the Smithsonian 
Institution, Washington, D. C. 

The original which is almost 
priceless, was found by an expedition 
under the direction of the institution into 
the heart of the Gobi Desert of Mongol 
last year. Although more 
million years old, no name has been given 
yet to this animal by scientists. Witha 
skull about three feet long, the entire size 
of this giant can easily be imagined. 


skull, 


than five 


Skeletons 15,000 Years Old 


KELETONS of three prehistoric Cro- 


Magnon men and one woman, be- 
lieved to have lived in southern France 
near Macon more than 15,000 years ago, 
were discovered recently by Prof. George 
Grant MacCurdy of Yale. All have 
square, receding chins, flat noses, and 
huge eye cavities. 


Ancient Irrigation Plant 
Run by Wind Power 


DD comparative 


slowness and crudity of ancient tools 


examples of the 


inery still are found many 


parts of China. One of these is a 
;rimitive sail windmill which is 


day at Tientsin to lift water 


used to 
from a well 
for irrigation purposes. 

ain the power to lift the w: 

* : : 
Sauls are fastened perpendlct 
meaty : 
on a rough, revolving framework, 
ing a very cumbersome wind m: 


1 


operate the hoist. 


Beavers Mend an Old Dam 
in Pennsylvania 
PrISHERMEN visiting Moqueto Creek 


near Bellefonte, Pa., ree ntly 


L dis- 
eovered that a colonv of heavers 


3, working 
quietly, had mended a breach in an old 
dam that had been in need of repair for 


several years. The accommodating ani- 
mals had made a good job of it. 

Another enterprising beaver col! 
been at work on a dam in a creek ru 
through the yard of a residence within 
city limits of Duluth, Minn. TT! 
have been too inter sted wat 
work to interfere. 


An Odd Indoor Garden 
Can Be Made Easily 
A NOVEL form of indoor garden th: 
& 3 


inexpensive and attractive may be 
made from a ripe pumpkin, gourd, or 
vegetable marrow. 

Grains of wheat or oats and other seeds 
are pushed into the outer skin over 
entire surface. They should be em- 
bedded only half way The vegetable 
then should be hung in a light, 
room, where the grains soon w 


warm 
ill be found 
as shown in the photo- 
graph. The plants without 
water, because the atural juice of the 


to S] rout freely, 


TOW 


fruit supplies the moisture necessary for 


their sustenance. 


A garden of grain hung indoors 
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Life-Boat Launching Made 
Easier on New Ship 
HE difficulties usually encountered in 
attempting to launch life-boats from 
the upper decks of steamships in heavy 
seas has led to an unusual new arrange- 
ment for installing the 
surface of the water. 





boats nearer the 


Instead of being suspended from davits 
on the upper the life-boats are 
placed in niches in the sides of the vessel 
just below the main deck. This new plan 
has been 


the liner 
Catalina, intercoastal 


decks, 


a 


i! corporated in 
recently built 
trade in the Pacific. It is 
to make the more accessible to 
passengers in emergency, but to afford 
greater safety in lowering them. 


for 
said not only 
boats 





The accompanying photograph shows 
the Catalina on her maiden voyage, 90 
days after she was launched at a ship- & 

















building plant at Los Angeles, Calif. 


Hangs by Feet on 

















The acrobat whirling through the air on a revolving beam 


The liner Catalina showing unusual arrar 


i grep seit by 
his feet and 
whirling in dizzy 
circlesonanaerial 
merry-go-round, 
anacrobat named 
‘“*Mirano’’ per- 
forms one of the 
most perilous 
stunts ever at- 
tempted, at 
Southend, near 
London. 

The man 
“works” at one 
end of a high re- 
volving beam on 
a steel tower. 
The crosspiece is 
revolved swiftly 
by an airplane 
at the other end. 


A Vast Army of Centipedes on the March 


HE migration of a vast army of path. 


When these became so numerous 


agement of life-boats below the main deck 


Aostal Merry-Go-Round _ “Steering Wheel’’ for Sled 


also Is a Brake 


NEW attachment for the child’s 

coasting sled serves not only as a 
means of steering and braking, but also 
aids in propelling it. It consists of a 
pivoted vertical rod mounted on the for- 
ward part of the sled and fitted with a 
cross-bar handle at the top. The bottom 








“thousand-leggers,’’ marching through 
the desert, is the unique sight reported 
by Professors J. M. Thuringer and O. B. 
Jacobson of the University of Oklahoma. 


that the wheels of their Ford ran over one 
every yard, they stopped to examine them. 
The creatures proved to be large centi- 
pedes, all apparently moving in the same 





Steering post and brake in one 











They were driving through a desert direction. 
stretch in New Mexico, when they ob- 


served small black objects along their 


What they were doing in the 
desert, where they came from, and where 
they were going, remained a mystery. 


Largest Hen’s Eg¢ Weighs Eleven Ounces 


dante is believed to be the largest 
egg ever laid by a hen recently 
came into the possession of the Poultry 


lege. The egg 








The record egg compared in size with an ordinary hen’s eg¢ 


inches in 





Department of Oregon Agricultural Col- 
weighs 
measures 814 by 


and 
circum- 
ference,five 
times the circum- 
ference of an or- 
dinary egg. It 
is about 414 
inches long, or 


twice as long as 
£ 


il ounces 


the average hen’s 
egg. 

The that 
laid it is a single- 


1 
nen 


comb Rhode Is- 
land Red, and its 
proud owner is 
S. T. White of 


Corvallis, Ore. 


end of the rod is pointed and tipped with 
metal. The sled may be steered by 
moving the handle from side to side. 

The rod will act as a brake when 
pushed down firmly into the snow. By 
moving it forward, thrusting it down- 
ward, then pushing the point back by a 
forward movement of the handle, a child 
may propel the sled forward without 
using his feet for motive power. 

Bottle Sets Speed Record 

HE speed record for floating bottles 

is said to have been broken by one 
that was thrown overboard from a U.S 
Hydrographic Survey vessel and wa 
picked up recently by a French mer- 
chant. It had traveled approximatel) 
1500 miles in 328 days. 

The bottle, sealed and stamped by the 
U.S. Navy, contained a parchment giving 
the name of the vessel from which it was 
dispatched, the latitude and longitude, 
and a request to return the message. 
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Just as the wheel flew off, the camera caught this remarkable photograph 





Lamp Pedestal Serves as 
Radio Loudspeaker 


F THE many types of radio lamps de- 
signed in recent months, one of the 
most ingenious uses the pedestal of the 
lamp as a loudspeaker horn. 
The head phone is placed at an opening 
in the bottom of the pedestal, as shown in 





The head phone inserted in the lamp 





the accompanying photograph, and the 
sound is carried upward and amplified 
through the hollow pedestal. At the top 
the sound is reflected by the shade, which 
is shaped like an inverted bowl. 

The lamp contains two light sockets 
and is wired so that it can be used 
simultaneously for lighting a room and 
for bringing in broadcast music and enter- 
tainment. 

The lamp’s design makes it an attrac- 

e fixture for the living-room. 





New Uses for Castor Oil 

| AILWAY chemical engineers have 
produced a special lubricant from 

stor oil, which now is being used with 

eat success on the Chinese Eastern Rail- 
way, according to reports. It is said to 
be economical and efficient as a car 
ubricant. 

Castor oil is coming into extensive use 
for technical and medicinal purposes. In 
China it is used also as food. 


World’s Largest Steer 


(aaa 





A STEER taller 
than a man, | 


and said to be the | 
largest in the | 
world, was one of 
the interesting 
exhibits at the 
British Empire 
Bxhibi tion 
at Wembley, 
England. 

The steer is a 
pure Durham, and 
was raised on a 
ranch in Alberta, 
Canada. He 
stands 18 hands 
high, is 1014 feet 
in girth, and 
weighs 2834 
pounds—nearly a 
ton and a half. He was the center of 
much interest from cattle experts and 
curiosity seekers. 





The giant steer on exhibition. 
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Camera Clicks as Axle of 
Racing Car Snaps 


NE of the most remarkable accident 

pictures ever taken, showing the 
rear wheel of a racing car in midair after 
leaving the axle, was snapped recently by 
a photographer in Wales. 

Raymond Mays, a race driver, was 
piloting the car at a speed of 60 miles an 
hour, in a speed hill climb held at Caer- 
philly, near Cardiff, when the rear axle of 
his car suddenly broke, throwing the left 
rear wheel high in the air. 

At this instant the camera shutter 
clicked, and the photographer obtained 
the unusual photograph reproduced at the 
left. Notice the wheel whirling in the 
air, as the driver turns to see what has 
happened. 

Fortunately, the car kept on the road 
and Mays was able to come to a stop 
without injury to himself. The car was 
only slightly damaged. 


Weighs 2834 Pounds 


He stands six feet high 


Comparison with the man in the 
photograph gives an idea of the immense 
proportions of this magnificent animal. 


Whale Is Model for Unusual Speed Boat 


ESEMBLING a whale or submarine 
in appearance, when out of water, a 
new type of speed boat under construc- 
tion in England is expected by its de- 
signers to set new speed records when it 
is tested soon on the Thames River. 
The lower part of the hull is of hydro- 
plane design, with a lifting step to raise 
the hull when the boat is traveling at 
high speed, and to decrease the water 
resistance. 


The deck work is streamlined. For 
speed driving in heavy seas, the pilot is 
almost entirely inclosed. Only his head 
is exposed above the rounded deck. 

One of the many novel features of the 
boat is a tail plane fitted across the 
rudder just above the propeller. This 
plane is designed to function in connec- 
tion with the gliding step under the hull. 
A 450-horsepower engine is expected to 


propel the craft at record-breakir g speed. 

















The novel speed boat as it appears high and dry, showing its whale shape 

















An anti-glare protector attached to the 
windshield. The driver looks beneath it 


An Anti-Glare Eye Shield 
PROTECTION of the driver's eyes from 
the glare of sun 





rht during the day, 
and from bright headlights at night, is 
claimed for a new non-breakable shield 
that is hung from a swinging arm at- 
tached to the top of the windshield. It 
is said to-diffuse the brightest light to a 
soft, blue glow. 

Instead of looking through the pro- 
tector, the driver looks under it, or to the 
right of it For this reason the lower 
edge is cut diagonally, as shown in the 
photograph above. 
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Sidecar Motorcyle Is Fire Engine 


SPEEDY and serviceable portable 

fire-fighting apparatus recently de- 
vised is mounted on a special motorcycle 
sidecar. The outfit consists of an inclosed 
two-cylinder gasoline pump mounted 
over a case containing lengths of coiled 
hose, nozzles, chemical extinguishers, and 
fire axes. 

The pump is of 
the suction type, 
drawing the water 
supply from a well, 
stream, or lake in 
which the hose is 
placed. It is es- 
pecially adapted for 
rural communities 
and forest fire ser- 
vice. 

The linen fire 
hose, 1/6 inches in 
diameter, is con- 
structed to stand a 
working pressure of 
200 pounds a square 











New Snow-Piow Attachment for Tractors 


OR the speedy removal of drifted snow 
from country roads, as well as from 

city streets, an ingenious new snow-plow 
attachment for Fordson tractors has 
been perfected for service during the 
coming winter. 

The design of the plow is said to enable 
a Fordson with a crawler tread, or 
weighted, tired wheels and chains, to 
maintain a speed of 1!5 miles an hour in 
a snow depth up to 2!'4 feet, clearing a 
single track down to two inches above 
the road surface. An ingenious pivoted 
anchorage causes the plow proper to rise 
and fall with surface irregu- 
larities. 

Power is transmitted through 
a heavy propeller shaft and 





The new tractor snow plow at work 
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universal joint to a pair of 21-inch face 
gears carrying the rotary plow. The pro- 
peller of the plow is of heavy gage steel. 
It has an auger-shaped center, which 
bores into the snow, and vanes of unusual 
pitch, which suck and whirl the snow 
through a short blow tunnel to the side of 
the road for a distance of 30 feet. For 
city work, the plow can be adjusted 
simply to shove 
the snow to the 
gutter at the side. 














Above is shown the snow-plow attachment 
for Fordson tractors. The center of the pro- 
peller is auger-shaped to bore into drifts. 
while the larger vanes suck in the loosened 
snow and throw it to the side through a funnel 
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inch, or a bursting pressure of at least 00 
pounds a square inch. 

The outfit may be set up and pumping 
started in a very few minutes, and is said 
to be capable of sending a 50- to 60-foot 
stream through four lengths of hose, eac} 
of which is about 500 feet long. 

























Here is a speedy sidecar 
fire-engine, designed espe- 
cielly for rural communi- 
ties or for use in forest- 
patrol work. Above a large 
case containing the fire- 

“fighting apparatus is 
| mounted a two-cylinder 
' gasoline suction pump. The 
| photograph at the left shows 
J the complete equipment 








Auto Drives a Houseboat 
on Lake Michigan 
geforce along the north shore of 

Lake Michigan near Chicago were 
startled not long ago by the appearance 
of a palatial houseboat that traveled at 
an unprecedented speed for such a craft, 
yet produced no noise nor smoke to indi- 
cate the presence of an engine aboard. 

The mystery was solved when the boat 
put to shore. It was found that the craft, 
owned hy a Chicago banker, was driven 
by his automobile, which was _ placed 
ingeniously on the aft deck between two 
paddle wheels. 

The owner enjoys motoring on _ the 
water, as well as on land, simply by driv- 
ing his car aboard the boat on a gang- 
plank. 

The automobile is guided along grooved 
runways to a position between two eight- 
foot paddle wheels, where it is anchored 
The rear axle then is jacked up to lift the 
tires free of the deck, and the engine is 
connected with the paddle wheels bj 
means of link chain belts running be- 
tween spurred sprocket wheels attached 
to the rear hubs of the car, and larger 
sprocket-wheels keyed to the ends of the 
paddle whee! shafts. The attachment, it 
is said, can be completed in 10 minutes. 
POPULAR SCIENCE MONTHLY will be 
glad to furnish a list of radio and tool 
manufacturers whose products have 
been approved by the Popular Science 
Institute of Standards. 
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The Largest Tractor in the World 


N THE forests of the Northwest the 

tractor is demonstrating its ability to 
take the place of the horse-drawn lumber 
wheels. The usual practice, after the huge 
trees are cut down and stripped, has been 
to haul away the logs by suspending one 
end of them between two large wooden 


wheels while teams of horses drag them. 

To do this work faster and more effi- 
ciently, a huge tractor, said to be the 
loftiest in the world, was constructed. 
An enormous log may be_ suspended 
beneath it. The tractor is so tall that a 
Ford car can pass beneath it with ease, 











WH iiie 











The logging tractor, showing its tremendous size compared with that of a man 





New Mail Trucks Armed like Fortresses 


EAVILY armored mail trucks, which 

are declared to be virtually bandit- 
proof, soon will be put into service by 
the Post Office Department in every city 
of the United States where a Federal 
Reserve bank is located, according to a 
recent announcement by Postmaster- 
General New. 

Seven of these trucks, with bullet-proof 
bodies and _ steel-protected windshields, 
already are in operation in two or three 
of the larger cities, the postmaster said. 
Each truck is manned by a driver and 
two guards. The steel sides of the body 
contain bullet-proof shutters, affording 


vantage points for a hot return of rifle fire 
in case of an attack by bandits. Steel 
doors and a tail gate that unlocks only 
from the inside, add to its impreg- 
nability. 

Another interesting feature of these 
traveling fortresses is a siren that blows 
a shrill blast in case of emergency, and 
automatically continues to sound the 
aiarm until assistance arrives. 

Recent tests of the trucks at Fort 
Myer, Va., are said to have demonstrated 
their effectiveness. They were designed 
as a result of a series of daring mail 
robberies. 





Six-Wheel Auto-Bus 


A VEHICLE that is said to mark a 
revolutionary step in the develop- 
ment of truck and bus manufacture has 
been designed by engineers after exhaus- 
tive tests. It is a new six-wheel auto-bus, 
driving and braking on the four rear 
wheels, which are assembled in one unit, 
ae to the trucks on railway cars. It 
las a seating capa- 
city of 27 passen- 
gers and is said to 
reduce road impact 
to one fourth of that 
produced by the 





Seats 27 Passengers 


ordinary four-wheel bus, giving greater 
riding comfort over rough roads. 

The makers claim it embodies more ad- 
vantages than any previous type. Charles 
M. Schwab, one of the country’s leading 
financiers, is chairman of the board of 
directors of the Philadelphia corporation 
which is manufacturing the new vehicle. 

















A huge 

six-wheel mo- 
tor-bus recently de- 
signed to accommodate 27 
passengers. It is said to make 
riding comfortable over the 
roughest roads in the country 
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Fifth-wheel 


moving a car sideways out of a parking jam 





———— 


attachment at the rear for 


Fifth Wheel for Parking 


O PROVIDE easy egress from a 

parking where other cars 
before and behind do not allow enough 
room for backing and turning, Ingemar 
K. Rystedt of Dayton, Ohio, has in- 
vented an unusual spare-wheel attach- 
ment that may be lowered to the pave- 
ment for wheeling the end of the car 
sidewise so that it may be backed into 
the street. The spare wheel is mounted on 
a special carrier equipped with a specially 
designed jack. Power is transferred to 
the fifth wheel by cable and pulley 


space 


Gas Can Won’t Spill 


This 







The flexible 
hose nozzle of 
the can simpli- 
fies tank filling 


Ba ea 
GASOLINE 

can designed 
essentially for 
carrying gas to a 
stranded ear, 
also is a handy 
article for every- 
day use. It is 
provided with a 
flexible tube that 
permits easy fill- 
ing, without spill- 
ing, where the 
gas tank is hard 
to reach. Each 
end of the tube 
has a screw. 
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Under-Water Monoplane Is Designed as a Speedy War Machine 


A SPEEDY submersible aquaplane is 
the latest proposal for a new type of 
war machine. Judging from successful 
performances of miniature models the 
machine is said to be capable of perform- 
ing under water all the tricks that an air- 
plane does in flying. 


Three of the models are shown above. 


From Speedboat to Plane 
on Swinging Ladder 
“HE thrilling feat of transferring from 


a speeding motorboat to an airplane 
flying just above it was achieved at 
Beach, Calif., recently by 
Floyd Parsons, a daring stunt performer. 

While the boat was speeding nearly a 


Coronado 


mile a minute the plane came up from be- 

hind, dangling a rope ladder from its 

Parsons, poised on the 

stern of the boat, grabbed the ladder as it 
1 


passed, and climbed to the plane as it 
rushed through the air. 


under carriage. 





Rear-Vision Mirrors for 
Safety in Flight 
|; AVOID eollisions in midair the 


U. S. navy is now equipping its 
planes with rear-sight mirrors very much 






















The design of the aquaplane, which 
would be useful for naval bombing and 
torpedoing, is very similar to the mono- 
plane, except that the major wing slants 
downward instead of upward. The craft 
would be lighter than water, so that it 
would rise if the motor should fail. In- 
creasing the speed and adjusting the rud- 


der would submerge the craft. Wheels 
would allow it to cruise along the bottom 
The motor power would be electri: 
Cruising vision would be furnished by a 
periscope. The pilot would be seated 
under a dome provided with hatch and 
sidelights. Oxygen cylinders would be 
used for a prolonged stay under water. 




















The daredevil, grasping a swinging ladder, climbs from speedboat to plane 





like those used on automobiles. It is 
attached to the fuselage at the side of the 
cockpit, where the pilot may get a clear 
view of the air behind without turn- 
ing his head. The upper view shows 
the mirror, and the lower view what the 
mirror showed 
the pilot when 
this picture was 
taken. 





Rapio equipped 
seaplanes carry- 
ing observers are 
cooperating with 
a liquor-running 
fleet on Puget 
Sound, according 
to reports from 
Seattle, | Wash. 
The planes, it is 
said, keep the 
members of the 
fleet informed of 
the approach of 
government 








The upper picture shows the rear-vision mirror in front of the pilot. Below: 
The pilot's view cf an airplane behind him when this picture was taken 


speedboat rum 
chasers. 
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Dreadnought of the Air 
Launched in England 


REAT BRITAIN’S first dreadnought 

of the air, said to be the most power- 
ful single-engined airplane in the world, 
recently made its first test flight from 
Brough airdrome. The huge plane mea- 
sures 88 feet from wing tip to wing tip. 
It is 54 feet long and 19 feet high. It 
is driven by a 1060-horsepower Napier 
Cub engine. Although this power plant 
has 16 cylinders, it weighs only 2200 
pounds. A locomotive developing the 
same horsepower weighs more. than 
147,000 pounds. 

Some idea of the huge proportions of 
the machine may be obtained from the 
fact that its single propeller is more than 
114 times the size of a large billiard table. 
The tail alone is as large as an ordinary 
scouting plane. The plane is capable of 
carrying about three tons of bombs or 
torpedoes. 

In spite of its great size, the test pilot 
of this great war monster declared the 
air leviathan was as easy to handle as a 
small, light plane. 
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This Mammoth Aerial Freighter Can Carry ‘Two Automobiles 


HE first aerial freight carrier ever 
built in the United States, in recent 
tests at Mitchel Field, L. I., rose with a 
full load to a height of 4200 feet in 10 
minutes, and remained in the air for half 
an hour. 
The machine is a Remington-Burnelli 
plane, carrying two Atlantic motors 


especially imported from England. They 
are 550 horsepower each, and are said to 
be capable of driving the ship at a speed of 
from 100 to 110 miles an hour. The wing 
spread is 86 feet, almost equal to that of 
the Barling bomber, the largest army 
plane. The tires are 54 inches by 14 
inches, the largest in use. 











A Helicopter Upset—He 
Forgot It Was Tied 


VIATION' enthusiasts at Vache 
Noire, near Paris, got a thrill re- 
cently at the expense of the plucky pilot 
of a helicopter who forgot to untie his 
machine before trying to ascend. 

The name of the aviator is M. Douhoret. 
He christened his queer vertical flight 
machine ‘‘Sandow.”’ He _ stepped in, 
pushed the controls, started the motor, 
and quickly rose about three feet, when 
the anchor rope suddenly jerked him 
back to earth, causing the machine to turn 
over in an undignified forced landing. 

The photograph above shows the ma- 
chine at the instant it upset. 


Interurban Air Service 

N ALL-METAL airplane with sound- 
4 proof cabins, fitted like a sleeping- 
car, with tables, reclining chairs, and 
other conveniences for eight passengers, 
has been making round trips between 
Chicago and Detroit during the last 
month or so. Before long, airplanes may 
be rivaling railroads and ships in the 
transportation of freight and passengers. 














Baby Planes Meet in 


REAT interest was aroused by the 

recent Airplane Classic held in 
France especially for small machines. 
Some of the finest and smallest models of 
the entire country participated. The meet 
consisted of a race around France. 

The top photograph shows Paul Car- 
mier and his small airplane with which he 
was leading the field at the time he posed 
for the picture. The bottom view shows 
C. Ratabel and his 
tiny Bleriot plane. 





FROM Boston to 
New York by air- 
plane in 58 min- 
utes was the re- 
markable record 
recently set by 
Lieut. R. C. Mof- 
fatt, U.S.A. He 
covered the round 
trip—a distance of 
365 miles—in two 
hours, 12 minutes. 
By train the trip 
would take about 





The weight of the plane unloaded is five 
tons, and six tons with fuel and pilot. It 
can carry three tons of freight, the equiva- 
lent of about 40 persons, and a crew of 
three. 

Two automobiles can be transported 
if the bodies are demounted from 
the chasses. 





Automatic Air Pilots 


MV ORE and more the human factor in 

the safe operation of heavier-than- 
air machines is giving place to automatic 
control. Remarkable progress in the con- 
trol of pilotless planes by wireless was 
reported recently by the British Royal 
Aircraft Establishment, which also is 
experimenting with the launching of 
winged bombs from aircraft in flight and 
their control for a limited distance to 
the desired object. 

In addition, a German scientist re- 
cently reported the perfection of a new 
steering device for planes, designed to 
make pilots independent of darkness, the 
invisibility of the earth and horizon, and 
other similar factors. 

Rapidly the last remaining hazards of 
air transportation are being eliminated by 
science, as demonstrated by the success 
of coast-to-coast air-mail service. 


Long-Distance Race 




















10 hours. 
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Two of the tiny contestants in the around-Paris flight 
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Lifelike Ball Games on the Screen 


oe play of re: L 
4a baseball lk 
game is reproduced 
in moving figures 
on the screen by a 
new electric-light 
apparatus recently 
perfe eted by 
George S. Coleman 
of Washington, 
D. C. He claims 
it is the most com- 
plicated device of 
its kind ever built. 
On the screen is 
a reproduction of 
a baseball dia- 
mond, with the 
players in. their 
positions, and the 


grand stands 











| 
1 
crowded with 
+ = >». »l t 
spectators. Back Above is a screen por- 
of the screen is ar trayal of an exciting 
intricate ; ee , 
: produced with moving 


+ if slacetrie 
ment Ol e1ecuric figures by the compli- 


rang play in a ball game, 

arrange 

lights cated apparatus shown 
As the play are at the right. 
a ay slid ; vention uses 400 elec- 

received DY tele- 

graph from the 


scene of the game, 


This in 


tric-light bulbs 


they are transferred into action over the 
thrown on the 30-foot 
No announcements are necessary 
during a game becausé every incident in 
the game is shown, including umpire 
decisions, throwing the ball, hitting the 


ball, stealing bases, and sliding. 


light bulbs and 


screen. 


Construction of the apparatus required 
10 years. Nineteen thousand feet of 
wire and 400 electric bulbs are used to 
show the players’ movements. 








y r ae 
Know Your Cat 
( NE of the important points of 

wear in your car that often 
goes unheeded, yet that, if neg- 
lected, may cause serious trouble, 
is the mechanism of the front 
wheels. Symptoms that give warn- 
ing of trouble are wabbly wheels, 
hard steering, vibration, and ex- 
cessive or uneven tire wear. 

If the wheels are wabbly, the 
wheel bearings may be loose. To 
test for this, drive a wedge-shaped 
block between the end of the axle 
and the spindle so that the loose- 
ness in the latter will not be at- 
tributed to the bearings. If the 
bearings are badly worn, they 
should be replaced. 

If the wheel is out of true, this 
may be measured by holding the 
end of a rule close to the side of 
the tire while the wheel is slowly 
turned. At points where the wheel 
is out of true, the tire will touch 
the rule. 

If the rim has shifted on the felloe 
where the spokes join the rim 
they may be re-alined by hammer- 
ing on the rim with hammer and 

block of wood. 

If the wheels are too far apart 
at the bottom when the wheels 
themselves are true, the axle may 
be sprung or the steering knuckles 
bent. Either defect will cause 
extreme wear to the tires. 
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How Forests Are Planted 

N THE Adirondack Mountains, N. Y., 

are areas where trees must be trans- 
planted from nursery beds because 
scattered seed will not grow. The work 
of reforestation is done by large crews of 
planters employed by the government, 


who advance over the field in two long 
lines. The men in the front line dig holes 
for the seedlings. Those in the second 
line follow, carrying the seedlings ir 
buckets, where they are kept moist unti! 
planted. 

In the United States are 81,000,000 
acres of land that cannot grow trees 
without being restocked by man. So far, 
only 1,500,000 acres have been _ re- 
planted. 





Pictures Sent Over Wires 
in Eight Colors 


FEW months ago considerable in- 

terest was aroused in the scientific 
world when engineers of the American 
Telephone & Telegraph Company and 
the Western Electric Company demon- 
strated a speedy, commercially practical 
method of transmitting pictures by wire. 
Now, by the same process, pictures in 
eight colors are transmitted and _ repro- 
duced with entire fidelity, within an 
hour. 

This remarkable use of the _ trans- 
mitting mechanism was suggested by 
Stephen Horgan, of New York, a pioneer 
in periodical illustration and the inventor 
of a method of picture transmission that 
was used successfully on the Atlantic 
cable between London and New York 
in 1879. 

The transmission of colored pictures 
is effected by a method resembling tha‘ 
used in printing pictures in colors. Three 
pictures are sent over the wire. From 
one all colors except red have been 
screened out; from the second all colors 
except blue; from the third all colors 
except yellow. The pictures are trans- 
mitted and received in black and white 
by the usual process. Then, when re- 
ceived, the original colors are restored, 
and the result is a picture that contains 
not only the three primary colors trans- 
mitted, but five other intermediate tones, 
just as in color printing one color plate 
is superimposed on the printing of the 
other color plate. 

The transmission of colored pictures 
was undertaken merely as a laboratory 
experiment, but the engineers who de- 
veloped the process say that it is fraught 
with practical possibilities such as the 
identification of criminals, or stolen prop- 
erty, as jewels and paintings. 
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Alchemist Makes Gold from Q 
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uicksilver 





HE manufacture of a dollar’s worth keep fresh longer 
of gold from mercury has been than ordinary 
achieved by a modern alchemist, Profes- bread. The recipe 
sor Miethe of the Berlin Technical School, consists of substi- 
according torecent reportsfrom Germany. tuting cocoa for 
In the light of modern scientific know- from eight to 10 
ledge about the structure of matter, per cent of the 
scientists are practically agreed that such flour in any good 
eannot be called impossible. Yet they bread formula, and 
point out that the experiment can hardly omitting shorten- 
be said to have immediate economic ing, which is sup- 
value; for that dollar’s worth of gold was _ plied by the cocoa. 
produced at a cost of $60,000, or at the Sugar and cocoa in 
rate of more than $2,000,000 a pound! equal amounts are 
The process is reported to consist of used, making the 
subjecting the quicksilver to tremendous baked loaf dark 
heat in an electric furnace. It is said to brown in color. 
have been discovered during an experi- 
ment in which a mirror, backed with 
quicksilver, was exposed accidentally 
for a long time to a very hot flame. 
Specks appearing on the mirror suggested 
the change to gold. 

The experiment apparently was based 
on the theory of modern science that 
the difference between various 
substances is due to differences 
in the arrangement of the elec- 
trons composing their atoms, and 
that the application of exceed- 
ingly high temperature to a given 
substance, such as gold, would 
dislodge one or more electrons 
from each atom, producing an 
entirely different substance. 

If quicksilver could be trans- 
formed cheaply into gold, it un- 
doubtedly would revolutionize the 
world’s currency, for at present 
prices quicksilver is worth less 
than a dollar a pound, while gold 
is worth about $330 a pound. 








A New Kind of Bread 
Made with Cocoa 


* 
N UNCLE SAM’S bakeshop in Professor Miethe, of the Berlin Technical Schcol 
the Department of Agricul- in Germany, who recently announced he had suc- 


9. ? ponte ceeded in producing a dollar’s worth of gold from 
ture’s Bureau of Chemistry, cx mercury, thus realizing the alchemists’ dream of 


perimenters recently developed the centuries. The experiment cost $60,000 
a new cocoa bread that soon may 


tind a place on your dinner-table. The The experimenters believe their new 
bread has a de-_ product will become increasingly popular 
cided flavor of co- in American households, and that it will best you can, then turn to page 165 








coa, and is said to _ be found pleasing to most tastes. 





Rev. Francis A. Tondorf, S. J., noted seismologist, with the new earthquake-recorder 
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L. H. Bailey, in the bakeshop of the Bureau of 
Chemistry, mixing cocoa bread, in which cocoa is 
substituted for eight to 10 per cent of the flour 


New Instrument to 
Detect Quakes 
REATER accuracy than ever 
before in detecting and re- 
cording earthquake shocks i 
claimed for a new seismograph 


University, Washington, D. C. 





recently completed at Georgetown 


The instrument was construc- 
ted under the direction of the 
Rev. Francis A. Tondorf, S. J., 
one of the world’s foremost seis- 
mologists, and it is declared to be 
the finest instrument of its kind 
in North America. It is known as 
a Galitizin vertical seismograph. 





How Much Do You 
Know about Science? 


The twelve questions printed 
below were selected from hundreds 
of questions asked by our readers. 
How many of them can you answer 
correctly? 

Here’s a chance to test your 
knowledge of fundamental facts of 
science. Answer the questions as 


and see how nearly you were right. 


1. Why is salt necded in food? 

2. How do we know that the 
earth is slowly shrinking? 

3. Is electricity a form of 
matter? 

4. How were the Pyramids 
built? 

5. Can you make boiling 
water any hotter by turning on 
more gas? 

6. How do we know what the 
stars are made of? 

7. If fire burns oxygen, why 
does not the air catch fire? 

8. How do muscles exert 
power? 

9. What is the _ difference 
between positive and negative 
electricity? 

10. Is a stone alive? 

11. How are messages carried 
along the nerve fibers? 

12. Why do people wear 
jewelry? 
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Man Beats Horse 


N A recent six-day running 

race between a horse and 
a man at the Crystal Palace, 
London, England, the man 
won a decisive victory. 

The human contestant was 
C. W. Hart, famous long- 


distance runner, now 99 years old. ine 


“‘Haucy Lassy,’’ ridden by 


; RNase! ois : 
Jockey Arthur Nightingale. 


horse Was 

The race revealed the surprising fact 
that a trained runner has greater endur- 
ance than a horse. Both horse and man 
ran for 10 hours each day. At the end of 
the fifth day, the horse was withdrawn. 
Hart won by eight miles. The total dis- 
tances run were: Hart, 345 miles; horse, 
337 miles. 


Brush and Comb Combined 
in New Patent 
1S ink is said to be the first and only 


existing patent on hair combs has 
been issued for a combination brush and 
comb in one, 

Brushing bristles protrude laterally 
from holes in the sides of the teeth of the 
comb so that a stroke combines the action 
of both comb and brush. The teeth are 
set farther apart on one half of the comb 
than they are on the other, so that the 
eoarseness and fineness of the usual comb 
are retained. 





Combing and brushing in one operation 
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in Six-Day Race 


The horse and man 
hitt*ng their strides 
in the six-day en- 
"I durancerace, which 
- wy was won by the man 


Is ‘‘Eat and Run’”’ Habit 
Making Us Small? 


V ILL the modern quick-lunch cou 

ter and the ‘feat and run”’’ hal 
make America a nation of diminuti) 
people? 

Doctor John Harvey Kellogg, dieti 
and superintendent of the Battle Cre 
Sanitarium, Battle Creek, Mich., is on 
who believes so. Doctor Kellogg says: 

“The stature of the American peop 
has dropped two inches in the last 6 
years, due to the modern American cus- 
tom of bolting food as pythons do. 

“The American public give little or no 
thought to the proper consumption oi 
food. Our modern business activities ar 
so hurried and intense as to allow n 
consideration for the most important 
element of healthful living—the proper 
selection and careful mastication of food 
consumed. 

““A height in stature of over six fee’ 
prevailed in the early sixties; today thx 
average normal height of the America: 
people is much below six feet, a conditio 
attributable to our modern quick-lunc} 
counters and hurried mode of living.” 





Trousers Kept Pressed in Handy Suitcase 





ROUSERS are freed of wrinkles and 
kept creased, it is claimed, if they ar 

left in this pressing-case. It is shaped lik« 
a suitcase and has two hinged ends fi 
convenient removal of the clothes. Sti! 
fiber plates with metal cross strips and 
thumb-screws apply pressure to th: 
trousers. 

Four pairs of trousers can be carried in 
the case at one time. The plates that hold 








Four pairs of trousers, 
held between stiff fiber 
plates, are kept creased 
in the new pressing- 
case, as shown above. 
The photograph at the 
right shows the case 
open and a pair of 
trousers being with- 
drawn from the stiff 
fiber pressing plates 





them slide in and 
out of the case lik 
drawers, so that 
is easy to get at an) 
one of the pairs o! 
trousers withou 
disturbing th 
others. 

Each of the set 
of pressing plates is 
fitted with a handle 
to facilitate moving 
them in and out. 














COMBINED copy-holder, sight 

reader and spacer for the type- 
writer is the invention of George C., 
Hohein, of Clarendon, Va. Depressing 
the spacing bar shifts the copy-board, 
bringing a new line into view before the 
operator. 

A magnifying glass suspended in front 
of the machine permits the operator to 
watch her notes without straining her 
eyes. The device also allows the stenog- 
rapher to sit in a natural position with the 
copy directly before her rather than down 
at one side. 





Airplane Made of Paper 


NAVY experts recently began a series 
4 of tests with a new kind of airplane, 
the fuselage of which is of paper com- 
position. If the tests prove successful, 
other similar planes will be ordered. 
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The copy-holder and magnifying glass 
attached to an ordinary typewriter 
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Racehorses Ride in Luxury 
in Motor Palace 


RACEHORSE palace on wheels is 
44 the latest luxury for animal par- 
ticipants in the ‘“‘sport of kings.’’ This 
horse transport was designed and built 
by August A. Busch, of the Anheuser- 
Busch Company of St. Louis. 

The sides of the two stalls are lined 
with canvas pneumatic pads to prevent 
injury to the horses while speeding over 
the highways. The floor is made of 
sanitary cork composition. The space 
above the rear wheel housings is used for 
carrying feed, and on a partition directly 
back of the driver are watering-troughs 
and hayracks. 

Drinking water for the horses is carried 
in a large tank under the body of the car. 
Fork and broom are neatly hung on the 
rear door. Four dome lights give good 
illumination to the interior at night. 
Space is provided for the groom to travel 
with his steeds. 

The horses are loaded at the rear and 
taken off at the front, because backing 
racehorses is said to retard 
their gait. } 

The appointments of the 4 
vehicle are more luxurious & 
than many limousines. 

















Uncle Sam’s Greatest Submarine Launched 


The huge navy submarine V-1 traveling 
down the ways at Portsmouth, N. H. 
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“Grandaddy” of Bicycles Had no Pedals 


HE grandfather of the modern bicycle 

recently was exhibited and operated 
at the centenary celebration of Swine- 
munde, famous German seashore resort. 


The luxurious 
transport car 
for horses, 
showing stall 
and runway. 
Notice fork 
and broom 
hanging on 
the back of 
the door 


HE largest submarine ever built for 

the U.S. navy, the V-1, recently was 
launched at the Portsmouth, N. H., 
Navy Yard. It is twice as large as any 
previously built, and is said to be capable 
of accompanying the battle fleet in any 
kind of weather and at any speed at 
which the fleet is traveling. 

Nine such ships are proposed for the 
navy. The vessel is 341 feet 6 inches 
over all, and has a maximum breadth of 
27 feet 6°¢ inches. Its surface speed is 
21 knots, and its submerged speed nine 
knots. The surface displacement is 2164 
tons. Seven officers and 80 men com- 
prise the crew. 

The V-1 is said to be capable of crossing 
the Atlantic and returning without re- 
plenishing its fuel. 


quarter tones 


AN UNUSUAL piano wit} 
recently was demonstrated to musical 


critics at Brunswick, Germany. The 
general verdict among the critics was that 
the human ear is not cultivated to ap- 
preciate such fine divisions of- the scale. 


POPULAR SCIENCE MONTHLY 


This ‘‘bicycle” is 100 years old. The 
inventor was Freiherr von Drais. His 
vehicle, known as the ‘‘draisine”’ in his 
honor, had no pedals. Instead, the rider 
used a running motion of his feet along 
the ground. 

The rider pictured above is dressed as 
was the inventor when he first rode the 
machine in 1824. The vehicle 
still works as well as the day it was built 


», it is said, 


Mask Guards Painters from 
Poisonous Fumes 
QO PROTECT 
danger of lead poisoning a_paint- 
spraying mask has been perfected. It is 
worn over the nose and mouth of the 
painter, allowing him to breathe only 
pure air, which is fed to him through a 
tube connected with an air pump. He is 


painters from. the 


thus prevented from breathing any of 
the surrounding air filled with 
fumes. 


paint 


The mask is small, light, and compact. 
Needle valves control the air pressure 
Air is filtered through a moist sponge held 
in a receptacle at the front of the mask, 
which is strapped about the head. 








How the mask is worn while spraying 
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ow to Store Your Garden Harvest 
And Keep Fruits and Vegetables Fresh through the Winter 


By Ernest Bade, Ph.D. 


N PREVIOUS articles I told how to 
plant your garden, and how to care for 
your growing vegetables during the 
summer. Now I am going to tell you 
how to enjoy the fruits of your labor— 


The best way to store winter cabbages 
is to remove the plants, roots and all, and 
place them, heads upward and roots 
downward, in a shallow ditch or against a 
wall. Cover them with boards, a layer of 
straw or fallen leaves, and about a foot of 
sand or soil. Protected in this way, 


intense cold or they all will be frostbitten. 

If you store vegetables in the cellar, 
see that it is well ventilated and dry. In 
damp and heated cellars the vegetables 
soon will begin to decay. The best way 
is to place the vegetables in sand or 
soil, using boxes if necessary. Where space 








: 





When you store apples in boxes, raise the 
boxes from the floor with strips of wood to 
prevent moisture from attacking them 


how to harvest your crop; more espe- 
cially, though, how to store your gar- 
den products so that you will have 
fresh fruit and vegetables all winter. 
The dry, sunny days of fall are the 
lays of harvest. You must be care- 
ful, though, not to begin the harvest- 
ng too soon, for fruits and vegetables 


that are to be kept through the 
winter must be thoroughly ripe when 
picked, and perfect in every respect. 

It is better to delay the harvest until 
the first slight frost of autumn. This 
stops the growth of the plant, which 
has ripened thoroughly, and the plant can 
be kept fresh longer than if picked too 
early. 

If the fall is rainy, winter cabbages 
tend to burst before they are harvested. 
This can be prevented by bending the 
plants to one side. Seize the stalk as if 
you were going to pull it out of the 
ground, and pull it over with a sharp jerk. 
This will stop the growth by destroying 
the tiny root hairs, and will prevent 
bursting. 





The best way to keep winter cabbages is to place 
them in a shallow ditch, roots downward, covering 
them with boards, straw, and about a foot of soil 


cabbage plants will keep throughout the 
winter. 


 Seped and tuberous vegetables such as 
carrots and turnips can be stored in 
a similar way. Place them in a ditch 
about 18 inches deep, strung out in rows 
and in the same position in which they 
grew. Wallin the ditch with the soil you 
have removed in digging it. Over the 
ditch place boards covered with straw, 
leaves and soil. The boards should slant 
slightly so that the 








ro 





rain will run off. 

Storing the plants 
in this way will not 
stop their respira- 
tion. Consequently 
the excavation will 
become warm if it is 
not ventilated. Small 
pipes sunk here and 
there will suffice to 
carry away the warm 
air. If this precau- 
tion is not taken, the 
plants will grow, and 
of course decay. Care 








Kitchen herbs can be kept growing all winter by 
planting them in pots. They can be kept 
window-sill until the really cold weather 





on a 
begins vegetables during 


should be taken not 
to remove stored 
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Celery should be placed upright in sand on 
the cellar floor. See that the cellar is well 
ventilated, dry, and protected from frost 





is lacking, frames or shelves can be 
made for storage, and the vegetables 
placed one above the other. This 
is an excellent way to keep potatoes. 
Celery should be placed in sand, and 
carrots in boxes or similar containers 
where they can be covered with sand. 


PPLES should be stored in frames 

or boxes. When using boxes, 

raise them with strips of wood to pre- 

vent moisture from gathering on the 
bottom. 

Kitchen herbs may be kept in some 
protected spot in the garden, especially 
if covered with a light layer of straw. 
A better method, though, is to plant 
the herbs in pots in the fall. These 
can be kept on a window-sill until the 
cold weather sets in, when they can be 
removed to the cellar or some other part 
of the house and placed beside a well- 
lighted window. If you will water them 
occasionally, you can have fresh herbs 
to season your meals throughout the 
winter. 








Easily built frames or shelves in the cellar are ideal 
for storing potatoes from your garden. Here they 
will be kept dry and ventilated and free from “‘eyes” 































POPULAR SCIENCE MONTHLY 





83 


Are You Growing Deaf and 
Don’t Know It? 


Try these easy tests on yourself—Important facts you should 
know about your ears and how to care for them 


The writer of this article is one of the 
foremost ear specialists in America. 
He has been associated intimately with 
the American Federation of Organiza- 
tions for the Hard of Hearing, the work 
of which is largely along the lines of 
preventing deafness and rehabilitating 
the deaf mentally, socially, and eco- 
nomically.—The Editor. 


WAS on the porch of 

my lakeside home 

when a girl and man 
passed me in a rowboat. 
The girl was doing the 
talking. 

“That poor girl is deaf,”’ 
I said to my wife. 

“How could you tell 
that at such a distance?”’ 
she inquired. 

“That’s easy. Her 
voice is pitched too high 
and she is talking about 
two degrees louder than 
she should.” 

‘““How sad!’’ she re- 
marked. 

“Yes, it is sad,’”’ I replied em- 
phatieally. ‘‘That young. girl 
knows she can’t hear well, but she 
is trying to hide the fact. She 
doesn’t realize that if she neglects 
those ears of hers, she probably 
will become hopelessly deaf in a 
few years. The worst of it is that 
she might have prevented this 
trouble—at least her parents might 
have helped her prevent it—if 
they had begun treatment at the 
proper time.” 

No doubt, like my wife, you 
sympathize with the girl in the 
rowboat; but what about your 
own ears? Are you certain that 
you, too, may not be headed for 
the tragedy of deafness? Did you ever 
try to find out just how well you can hear? 


ID you know that if you would test 

your ears occasionally you might 
save yourself untold trouble and misery 
later on? 

You have a watch. There are human 
voices around you. These are sufficient 
for simple ear tests. In addition, you can 
go to a competent aurist, if you are not 
sure your ears are all right, and have 
them tested with tuning forks and other 
scientific paraphernalia. The trouble is 
that most people are indifferent until it 
is too late. 

Suppose we look at some startling 
figures: 

It has been ascertained that one out of 
every 10 persons in the world has a defect 
in hearing in one or both ears! 





More than 100,000 persons in New 
York City alone are suffering from defects 
in hearing sufficient to handicap them 
either socially or economically! And 
conditions in New 
York are typical of 
those in other 
of our large cities. 








A simple way to 









test y 


Sometimes when the teacher placed her 
far back in the room, she couldn’t hear 
what the teacher said, but no one seemed 
to think anything of that. When she 
was eighteen years of age, she went to 
work as a stenographer. She was now 
twenty-four. 

‘I don’t want any one to know I 
am deaf,’ she sobbed hysterically. 
*“*T am so ashamed. 
I ean do. 


I don’t know what 
No one seems to want me.”’ 
“I don’t want any one to know I am 
deaf!’? There lies the trouble in plae 
ing such persons in the right jobs, and 
in obtai lng accurate 
statistics; but more im- 
- portant and more tragic 
is the fact this statement 
implies that a deaf per- 
son is outside the realm 
of conversational enjoy- 
ment. He lives within a 
warped shell. He carries 
a chip on his shoulder 
and feels that the whole 
world is against him. 
le is fearful that he will not 
understand and therefore, ofte 
does not try to understand. 


W YULD you rather be blind 
than deaf? 


hopelessly 





Most persons would answer at 
once that they would rather be 
deaf. Ask Helen Keller or other 
lind deaf mutes. All will tell 
you that deafness is far worse, 
chiefly because conversation sup 
plies word pictures that are easy 


to understand And if you 





& can’t get word pictures you may 
ears is with an ordinary 1 : 4 “ . 
watch. Ih wou. cannot as well quit the job of worth- 
hear the watch tick six feet away, the while living 
chances are your hearing is defective Did vou ever notice that the 
blind person is almost always - 
If you are not hard of hearing, it will be cheerful and optimistic? Did you ever 


difficult, perhaps, for you to appreciate 
the tremendous obstacles that 
those unfortunates who are. But listen 


confront 


to this one experience: 

A young woman walked into the rooms 
of the New York League for the Hard of 
Hearing the other day to ask advice and 
to seek aid in finding a job. She had 
been a stenographer. Gradually she had 
noticed that it was becoming increasingly 
difficult for her to understand dictation. 
Singing noises in her ears had given her 
the ‘‘jumps,” and often had kept her 
awake at nights. 

Tears ran down her cheeks as she told 
her story. An attack of measles in child- 
hood had affected both ears, but when she 
recovered and returned to school she 
didn’t realize that her hearing was dif- 
ferent from that of the other children. 
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notice that the deaf person is almost 


always morose and pessimistic? <A blind 


person and a deal person were in the same 
gathering on one occasion when this 
ob ervation was pr ypounde d. 

““That’s easy to answer,” said the deaf 


man. ‘‘When you talk to a blind mar 

you make him forget his troubles. Whe 

you talk to a deaf man, you are con- 
stantly reminding him of them.” 

There is the difference in a nutshell 
If you don’t believe it. put radio phot e 
over your ears and try to hear the cor 
versation about you while you are tuni 
You'll be able to hear 
hardly a thing. Or else stuff your ear 
full of cotton for one day and try to 


joy yourself. By 


in on a station. 


en, nighttime you will 
find that you are tired and nervous. 


Imagine how you would feel if that was 
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your condition for 365 days in the year! 

Acute hearing is so commonplace that 
the majority of people appreciate it only 
when they have lost it. It is more than 
worth while to know how well you hear 
But it is even more important to find out 
how well your children hear, for most 
of the deafness which is so apparent i 
later life, comes on insidiously in child- 
hood. Contagious diseases are the most 
important causes, but other factors are 
neglected colds in the head, often due to 
faulty hygiene of the nose and throat, 


which can be remedied readily 


1 lpmeaenges is responsible for deafness 
- Next 


more than any other disease. 
in line comes scarlet fever. It should be 
the universal custom every six months to 
test the hearing of every child 
who has had any ear trouble 
during a contagious disease, be- 
cause it is at this early age that 


1 1 


simple treatment will 
j the best results. 


give 

During the past two 
years, of more than 200 
children examined by a 
competent New York 
specialist and his asso- 
nearly 50 per 
cent had running ears. 
Another 40 per cent 
had ‘‘stuffy”’ ears, due 
to catarrhal conditions 
of the nose and throat 
which blocked up the 
little tubes leading from 
the throat into the 
ears. The other 19 per 
cent had blown their 


clates, 


ear drums loose by holding the 
nose too tightly while blowing it. 

The pocket-handkerchief often 
is responsible for deafness, be- 
cause many a person, blowing his nose, 
makes trumpets of his ears. Children 
especially should be instructed how to 
blow the nose properly. Only one side of 
the nose should be held at a time, or the 
handkerchief should be held 
below the nose. 


loose ly 


NOTHER frequent cause of deafness 
is the accumulation of cerumen (wax 
in the ears. 

This matter of keeping the ears clean 
and the wax under control is important. 
A very small percentage of cases of chronic 
deafness is due to wax, but very often a 
person becomes suddenly deaf because the 
wax presses upon the ear drum, or because 
some water has entered the ear and has 
caused the wax to swell. 

If you have been hearing well, and sud- 
denly fer no apparent reason, your hear- 
ing fails, you may determine whether wax 
is causing the trouble by filling the ear 
canal with undiluted peroxide of hydrogen 
and allowing it to bubble in the ear for 
about five minutes. The peroxide will 
soften up the wax and relieve the pressure 
upon the drum. But your ears never 
will be normal again until the wax has 
been thoroughly washed out with a bi- 
carbonate of soda solution. 

How often have you heard a person say 
that his deafness started from an ear 
inflammation due to swimming? ‘“‘I 
couldn’t get the water out of my ear’’ he 
tells you. 

There is no doubt that swimming and 
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bathing do cause ear trouble, but all the 
ear plugs in the world won’t relieve this 
condition; for the cause of most of the 
trouble is not the water that gets into the 
ear from the outside, but the water that is 
blown into the inside of the ear. If the 
water has swelled up the wax in the canal, 
the trouble is seldom serious if you apply 
the remedies I have mentioned. But if 
water has entered the middle ear, an 
infection soon may develop which will 
result in a middle-ear abscess or even 
acute mastoiditis—an infection of the cells 
in the bony prominence behind the ear. 


Many infections in the middle ear 




























This newly perfected 
amplifying machine, 
recently installed in 
the Cook County Hos- 
pital, Chicago, is designed not only to aid the 
partially deaf to hear, but to test the ears of 
patients. The photograph shows an experi- 
ment in which sounds from a phonograph are 
amplified and carried to the patient’s ears 


formerly were caused by impure water in 
swimming pools. This fact is so well 
recognized to-day that most of the 
municipalities see that the water is 
sterilized by ultra-violet rays. There is 
another danger to swimmers, however, 
that is just now being recognized. It has 
been found that the body temperature of 
most swimmers who stay in their wet 
bathing suits too long is lowered at least 
one degree. They leave the hot atmos- 
phere of the pool or the hot beach with 
wet hair and undried bodies, then ride 
long distances in open trolley cars or open 
automobiles. Their resistance is so low- 
ered that they are susceptible to pneu- 
monia and ear infections which may 
result in irreparable harm. 


NX TATURE has her own ways of warning 
4 us that troubles are brewing and it 
is up to us to pay attention to them. It 
often happens that a person loses nine- 
tenths of his hearing without knowing it; 
then there develops a little singing noise, 
or a buzzing, a throbbing, inside the head. 
As soon as this symptom occurs, the 
patient should have his hearing tested. 
The trouble may be due to a misplace- 
ment of the little bones in the middle ear, 
or to changes in the arteries in the internal 
ear. It never will be remedied until the 
cause is found and eliminated. 

If you could look inside your head and 
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see how intricate the ear is and how close 
it is to vital structures, you would pay 
more attention to the troubles that often 
are neglected until it is too late. Sound 
reaches the drum by waves that travel! 
through the ear canal. Behind the drum 
is a chain of small bones—called ‘‘the 
hammer, the anvil, and the stirrup” 
which are set in motion by the sound 
waves until a foot plate of the stirrup is 
set in motion and irritates the fluid in the 
internal ear. This sends impulses through 
the ear (auditory) nerve to the brain, 
where they are translated. 


HERE is a distinct 

difference between 
noise and sound. Every 
vibration of the air pro- 
duces a noise, but only 
when this noise is 
properly interpreted 
by the brain does it 
become sound. The 
wonder is how many 
noises we are able to 
eliminate from our 
consciousness. For 
example, if a person 
is walking along a 
street where many 
trucks are rumbling 
by and a street car is 
going past at full 
speed, such noises do 








The wonderful mechanism of the human ear 
showing how we hear sounds from a_ head 
phone. Sound waves produced by the vibrat- 
ing diaphragm of the phone travel through the 
ear canal and are first received by the ear 
drum (1), where they set up corresponding 
vibrations. Behind the drum is a chain of 
three small bones known as the hammer, the 
anvil, and the stirrup (2). These are set in 
motion, and transmit the impulses to the 
internal ear (4). From there the impulses are 
carried through the auditory nerve (3) to the 
brain, which translates them into sound 


not bother him, if he is city bred. They 
are not interpreted by his consciousness 
and he is able to hear your conversation 
as well as in a quiet room. ° 

The most acute hearing is possessed by 
the savage who roams the woods and 
relies upon his ears as well as his eyes to 
stalk his prey. The poorest hearing is 
found among the highly civilized. 

Many a person discovers he is deaf in 
one ear from the fact that when he lies in 
bed at night with the good ear against the 
pillow, he is deaf as a post to the ordinary 
noises around him. But does such a 
person ever inquire whether the hearing 
in the ‘“‘good” ear is up to the mark? 

(Continued on page 164) 


When Your Motor Calls for Heln 
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A handy rack for keeping kitchen utensils 
Aruled bar with a perforated disk at one within easy reach consists of a metal wall 
end serves as a gage to determine bar with prongs in which knives, forks, 
whether canned goods contain more and spoons can be hung, as_ illustrated 
liquid than necessary. As 
at the liquid filters through, 
the disk sinks to the solid 
l portion of the contents 
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Once, for example, I was driving a car_ is running, and watch for air bubbles. never choke a hot motor, however. More 
the motor of which would get attacks of Carbon, an overheated engine or a than one motorist has frantically tele- 5 


choking and smothering, as if the car- spark that is advanced too far sometimes phoned to a garage for assistance in start 
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When Your Motor Calls for Help 


How to Diagnose Auto Troubles from 


By E. B. Staples 


RIVING along a country road not 


long ago, I came upon a stalled 
car. In front of it, sweating, 
fuming, and as dirty as a coalheaver, was 
a nice-looking young fellow in a light 


gray suit. I remember that gray suit 
particularly, because, though it was new, 
it was smeared with dirt and grease be- 
yond the power of any cleaner to remedy. 

Strewn around the car 
everything from 
Though you could see 
he was near exhaustion, 


were tools— 
a jack to a serewdriver. 


very well that 


perience was a whole sermon for motor- 
ists. Even aside from his carelessness in 
starting on a trip without filling his gas 
tank, he’d done so many things that were 
wrong that he deserved, I’d say, to have 
his ear taken away from him. In the first 
place, he’d started to “‘fix’”’ his car without 
knowing what was the matter with it, 
or what to do with it. 

I can’t imagine anything worse than 
that, unless, perhaps, it’s taking a lot of 
medicines that you don’t know anything 
about in the hope that one of them will 
cure your illness. 


Noises You Hear 


overalls, an old raincoat, or som 
other covering to save your clothes 
in case of trouble. And, when you’re 


buying equipment, don’t forget a tow- 
rope! 

Now, I’ve said that coming troubles 
announce their approach by character- 
istic warnings. About the most frequent 
of these is a missing motor. When your 
cylinders miss fire, get out and start an 
investigation! Test your battery to se 
if it is running down. Go over the ig- 
nition wires, looking for a possible sho~ 
cireuit or else a loose  connecticn. 

Examine the distribu- 





the young man was 
spinning the motor with 
the hand crank—round 
and round and round. 
But the motor wouldn’t 
start. 

When he heard me 
coming, he stopped his 
cranking and ran out 
into the road to hail me. 

“‘Say, give me a pull, 
won’t you?” he asked. 
“T’ve been stuck here 
for half an hour and 
can’t get started. The 
self-starter doesn’t do 
it; neither does the hand 
crank. Maybe if you 
can start me rolling, I 
can get going.” 

I steered my car 
around in front of his, 
hitched on my _ tow- 
rope—for all the tools 








tor to see that it is 
clean, dry, and making 
good contacts. Tale 
out your spark plugs 
and examine them for 
cracked porcelain or 
improper spark gaps. 
If the plug is covered 
with carbon, it is not 
a disease, but a symp- 
tom. The real trouble 
is deeper. It may be 
poor oil, poor compres- 
sion, weak spark, too 
much oil, improper car- 
buretor adjustment 
any one of these things 
will cause a good spark 
plug to foul. 


F THE trouble is in 
your fuel line—gas 
running out, gas line 
clogged, carburetor 








he was carrying he 
didn’t have one—and 
off we started. After atin 
going a few rods, I 
stopped and looked 
sound from his motor. 
an inspiration. 

“Have you got any gas?’”’ I shouted. 


around. Still no 


Right then I got 


H E STARTED to say something, but I 
didn’t wait to hear it. I ran to the 
back of his car and examined the tank. It 
was absolutely empty! 

Now, don’t laugh at this fellow, who’d 
spoiled a pleasant trip and a good suit of 
clothes because he’d forgotten to fill up 
his gas tank. Take an old-timer’s word 
for it, he was typical of many drivers 
not so much because he had neglected to 
when he got into 
despite forewarnings 
from his which he should have 
heeded, he hadn’t the slightest notion in 
the world what his trouble was, or how to 
trace it to its source. 

For even after I gave him some gas, 
he couldn’t start the car! Before I came 
up, he had been using his large collection 
of tools to tinker with the car, hoping, I 
suppose, that he’d stumble across the 
cause of his trouble, and he’d succeeded 
in changing so many adjustments that the 
car wouldn’t run. When he had pointed 
out what nuts and cocks he had turned, it 
took a half-hour before I could start the car. 

Now, to me that young fellow’s ex- 


buy gas, but because, 
trouble on the road, 


motor 


When your motor heats up too rapidly, or overheats, look for a loose radiator hose connec- 
It is well to inspect hose clamps frequently to make certain that they are tight 


If you drive an automobile, here’s a 
rule to paste up in front of the steering- 
wheel where you can always see it, and 
where it will be a reminder: ‘‘ Never 
fix anything until you’re sure it needs 
fixing!’ The thing to do is to learn 
about your car and its action so well 
that you'll always know beforehand from 
unmistakable noises and other signs just 





First rule of motor- 
ing: Before starting, 


see that you have gas 


what is the matter when the car stops 
suddenly or develops other kinds of 
trouble. Also, while I still have that 
young man in mind, don’t, as he did, 
start off on a trip in a new suit without 
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To avoid trouble in 
starting, learn proper 
adjustment of choke for 


empty and so on 
your motor will usually 
spit or cough before 
dying. In this case, 
the first place to look is in the ga 
tank. If that is full, see if there is gas in 
the carburetor. See that the sieve or 
strainer in your vacuum tank is _ not 
clogged with sediment. Then test your 
spark by holding a piece of wire about a 
sixteenth of an inch from a clean metal 
part of the motor. 

Nine times out of ten, these tests will 





If your engine misses, 
examine spark plugs 


above 


defects 


suffice to put you on 
trouble. 

Sometimes, though, warnings are not 
very clear, and require considerable 
study before they can be interpreted. 


the trail of your 
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Once, for example, I was driving a car 
the motor of which would get attacks of 
choking and smothering, as if the car- 
buretor were flooded or the choke closed. 
Investigation showed these all right, so 
it occurred to me that it was possible that 
the motor was taking gas through the 
suction line to the vacuum tank. I made 
no changes, though, until the gas ran out 
and the engine stopped. Then, examining 
the vacuum tank, I found that the valve 
that closed the suction line when the tank 
was full had become disconnected. As 
n most cases of motor trouble, making 
repairs in this case was a comparatively 
easy matter after the real cause of the 
trouble had been found. 


HEN your motor heats up too 
rapidly, or overheats, you are re- 
‘eiving a sure signal of some kind of 
trouble. The cause 
may be a late spark— 
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is running, and watch for air bubbles. 

Carbon, an overheated engine or a 
spark that is advanced too far sometimes 
will cause an engine to knock in a way 
that suggests a loose main bearing. A 
loose bearing, however, is more likely to 
make its presence known by a _ knock 
when the motor is first started and before 
the oil has begun to circulate. 

Sometimes a motor will lose power and 
begin to miss near the top of a hill or 
after having been driven through mud, 
sand, or some other kind of ‘“‘hard going.” 
Usually the cause will be a clogged screen 
in the fuel-line connection at the car- 
buretor. 

I have known water to lodge itself 
in this sereen and freeze, thus stopping 
the flow of gas. Sometimes the flow of 
gas at this point will be stopped by the 
expansion of the gasoline in the pipe and 
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never vhoke a hot motor, however. More 
than one motorist has frantically tele- 
phoned to a garage for assistance in start- 
ing his ear when his only trouble was that 
he was attempting to start a hot motor 
with the choke fully closed. 

If your motor pumps oil, the trouble, 
nine times out of ten, is that you have 
filled your crankease too full. Too high 
oil pressure, loose pistons, worn rings, 
scored Cy linders, or use of a too light grade 
of oil also will cause oil pumping. If your 
motor, oil connections, or other parts of 
your car permit oil to leak, remedy the 
cause immediately. Losing oil by leakage 
is not only wasteful, but dangerous, for 
it may reduce the oil level to such a low 
point that a few miles’ drive will ruin the 
motor. 

Be on the lookout, too, for the 
slightest trouble warnings from your 


steering gear, for these 





in which case look to 
your timer and_= see 
whether it has slipped — 
or it may be a loose 
fan belt, clogged radia- 
tor, improper adjust- 
ment of the carburetor, 
or earbon in the cylin- 
ders. Frequently, too, 
it may be that you are 
losing water from your 
radiator through a 
loose hose connection. 
Many a careless motor- 
ist has had trouble be- 
cause he neglected to 
keep his clamp tight. 
At all events, whatever 
the cause, don’t at- 
tempt to drive your 
car while the motor is 
boiling, or you may do 
irreparable harm. Ilow- 
ever, provided that the 
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may save your life. If 
you notice any peculiar 
action in steering, stop 
at once and look for a 
flat tire, then for a dis- 
connected tie-rod. It 
is possible for a tie-rod 
to become disconnected 
and for the trouble to 
remain unnoticed even 
in miles of driving. If 
the necessity arises to 
make a sudden, sharp 
turn, however, when a 
tie-rod is uncoupled, 
the results are almost 
certain to be disastrous. 

I have purposely 
confined this article to 
a discussion of the 
commonest motor 
troubles those that 
the average driver can 
detect and repair him- 
self, especially those 








fan is running, water 
is circulating, and you 
have plenty of oil, you 
will be able to cool an overheated 
motor more quickly by permitting it to 
idle than by stopping it altogether. 

If your motor is firing on all cylinders, 
and still shows a loss of power, see if the 
loss is not due to poor compression. 
Worn piston rings, an improper amount 
of oil, or a ‘‘late’? spark may be the 
cause. Or it may be a clogged muffler. 
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carburetor, due to heat. This usually will 
oceur during the summer, while the motor 
is idling after having been heated up. 
Another cause of lack of compression is 
loose nuts in the cylinder head. Failure 
to tighten these nuts is a common error 
of amateur repairmen and one that is 
very easily prevented 

Operating the carburetor choke may 
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heats, the trouble 
may be a loose fan belt 


Sometimes there are compression leaks 
around spark-plug openings and other 
joints. An excellent way to search for 
these is to squirt a little gasoline against 
the joints with an oilcan while the engine 





plains common 
troubles in fuel line for loose tie - rod 


steering action, look 


seem a most simple matter, yet many 
motorists do it improperly. When your 
motor is very cold, you need a full choke 
to start. Then open the choke gradually 
as the motor warms up. You should 


If lack of power causes you to suspect loss of compression, examine the nuts in the cylinder that are likely to be 
head. These often become loosened along very rough roads, but often 


are overlooked noted on the road when 


the driver is far away 
from expert assistance. Study your 
ear so that if any of the things I have 
mentioned happen to you, you can go 
“trouble shooting’ with a fair chance of 
tracing your trouble to its source and 
repairing it. Don’t, though, like the 
young man I told about at the beginning 
of this article, start any haphazard 
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fixing.”’ It will only add trouble. 


Danger to the Motorist 
Using Green Visor 


HE use of a protecting green visor 

over the windshield of a closed car 
increases the hazard of driving, according 
to F. P. Barr, member of a large optical 
concern at Rochester, N. Y. He points 
out that under certain circumstances the 
shield may prevent a driver from seeing 
a red signal ahead. 

Red and green traffic lights in the 
cities, he says, usually are mounted at 
about the height of the first story ofa 
building. To see them the driver must 
look upward at a considerable angle. If 
the car is equipped with a green visor, he 
must observe the signal through this 
visor; and since green is complementary 
to red, he will be unable to see the red 
signal. 
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Auto Kinks that Save Labor 


Improved Methods 


he Ve REE useful additions to the Ford motor 
in Fig. 1. At 


wer lol 
power lignt 


are shown A is a 24-candle- 


dash with a 
great 
convenience for working around the ‘motor at 
night. The same socket also can be used for 
attaching a lead light for use around the car. 

At B is a pocket for pliers. 


piece of 


attached to the 


te : ae eae leg 
double-end headlight socket. This is a 


This consists of a 

tacked to the dash. It is a 

handy place to keep the always useful pliers and 

time looking for them when they 
are needed in a hurry. 

A primer cup attached to the intake manifold 

appears at C. This serves two purposes—it may 


be used to prime the engine in cold weather and 


] | . 
leatner 


ave a lot of 


auxiliary air valve. Leaving 
the valve open after the motor is warmed up will 
increase the speed from 10 to 15 per cent. The 
valve is provided with a rod running through the 


ljustment from the seat. 


epee Lae ig 
lubricat ion 


tedious 


well as 


al _ ‘ ‘ 
aiso serves aS an 


ure type of grease gun, 
conjunction with modern 
systems on automobiles, is a slow and 
procedure as 
disagreeable 
because of the amount 
of grease that is de- GREASE 
posited on the hands 
during the process. 

An improved meth- 
od of filling, which 
was devised by a 
Washington, 2. G m 
motorist, is illustrated 
in Fig. 2. It is simple 
enough to warrant 
adoption by any mo- Fig. 2 
torist who objects to 
having to fill the gun 
with his fingers or a 
stick, and is also a 


quicker 
The filler is a simple, flat strip of sheet 
metal, fitted with a wooden handle on the yy 
/} 


upper end The blade part) passes Mf 


through a slot in a cap that is of the right y/ 
size to fit the grease-gun barrel. The \ 
handle, blade, and cap may be 
any available materials such as a file 
handle, a strip of galvanized iron, and a 
metal can Lop. 


ration the filler is inserted in the 
? 


can of grease and turned continuously 

while it is bein 4 pulled out. The grease 

in the s} ape of a cylinder adheres to the 

sides of the strip. The filler then is Fig. 
laced in the cre: cis en = 3 are 
place Live grease gun, the cap is 


pushed aowr over the barrel, and the 
blade 


contents inside the gun. 


] 


ipped out, thus leaving the and 


— car owners, after installing he 
7 bumpers on their e: f that the 


eir cars, find a 
extra length of the car ne 
the bumper against the 
garage it 
Apart from 
treatment 


cessitates forcing 





} 
order to close the doors. 


cratching the bumper, this 
does not 


improve the ap- 
a light wooden or galvanized 


pearance o work 
iron garage 

of old tire and 
1 of the 
garage in line with the car’s bumper, as in 
the shock of impact is lessened 


By cutting two lengths 
securing these to the end wal 


Fig. 3, 


wvesraaer 


method. ‘ 


made of WZ 


ratchet 


open-end 











ig. 2. Cheaply made filler saves time 
in charging a pressure gun with grease 


THE chassis of the 
ljacent 
placed in 


Certain 


Long 
useful 


bumper is 


} 
I 


Fig. 1. Three useful 
additions to a Ford car 


Pig... 


in turning 


saved 


to the engine are 


bolts require 


handles for socket 


some 





Serviceable bumper guards for very 


small garages are made from an old tire 





wren 
inaccessible 


from 
chance of objectionable scratching. 


automobile and 
bolts so For 
he majority of cars that they 
end wall of the are very difficult to reach. 
form of 


wrench to detach them. 


} 


proceeds 


much too 


close to the bolts. 





hada t . me eae l it Pt ee ee ee ee 


wrenches are of use, the repair 
slowly 
their use, and in the case of either type 
of wrench, the mechanic must 
the car or 

It is possible to reduce the repair time 
an appreciable amount 


wet 


5 


by the use of 


“Z- RUBBER > 


Ss 


for the Car Owner 


One of the most 
advantageous is that shown in Fig. 4. With it 
mechanic or car owner can reach the most in- 
accessible bolts in remote parts of the chassis of 
a passenger car or truck. 

In the illustration, a wrench of this type is 
shown as removing the connecting bolts in the 
flange of the differential housing. It will be 
apparent from this one use, that the operation is 
simplified and much time is saved. 

Several handles for use with detachable sockets 
will cover practically all the difficult bolts about 
the car. Handles 2 ft., 4 ft., and 6 [t. long give a 
range of lengths. Cold-rolled steel, 
which costs only a few cents a foot, is suitable for 
the wrenches. To accommodate the sockets, the 
end is squared by forging or grinding. 


special long-range wrenches. 


desirable 


**@ POOK leaks,’ as they sometimes are called, 
are pinhole leaks in automobile inner 
tubes. They cannot be located while the tube is 
in the testing tank, but cause the tire to go 
slowly flat when on the car. These occurred quite 
often and gave the proprietor of a Wisconsin 
vulcanizing shop 
much trouble until he 
conceived the idea of 
sponging the trouble- 
some tubes with gaso- 
line before placing 
them in the tank. 

It seems that small 
leaks of this nature 
are often caused by 
nails or brads that 
penetrate the rubber 
at an angle and leave 
a sort of flap in the 
rubber, which 
the hole and does not 
open under the pres- 
sure usually employed in testing. The 
sponging with the gasoline, however, 
causes the rubber to stretch more with 
the same pressure, thus opening the leak 
and allowing it to be located easily. 


GUARDS 


seals 


ies a balloon tire flat is ruinous 
to the shoe. This is because of two 
the walls of the oversize tire 
are half as thick as the normal tire and 
F consequently offer half the resistance to 
r rim cutting, and, further, the small rim 
Ss used inside the tire is more penetrating 
“SS than the larger diameter rim, so that in 
hes the lopsided condition caused by a de- 
olt's flated tire there is a grinding action of the 
shoe between the rim and the road. 

any Apart from the distorted condition of a 
car with a deflated balloon, the traction 
and steering are difficult even if the tire is 
removed to allow running on the rim. 
these every user of a 
balloon-tire-equipped car should 
and know how to apply patches, making 
the repairs at the roadside when neces- 
sary. 

Preferably a small vuleanizer should be 
used in patching as the patches are sub- 
jected to much flexing. Cold patches are 
more or less uncertain. Blowout patches 
to place inside the shoe are required. 
They should be amply supple to go under 
the tire bead. 


conditions: 


reasons 


carry 


While 
with 


under 


I ee ee ee 
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How to Do Simple House Wiring 


Methods that Insure Safety in Lighting an Attic Bedroom 





By Leroy S. Foltz 

Associate Professor of 

Electrical Engineering, 
Mich. Agricultural College 


‘T IS natural to desire to 
improve the home; the 
greatest drawback is the 

expense usually associated 
with it. One can take a 
brush and a can of paint and 
improve things greatly for a 
comparatively small outlay 
for materials. The labor is 
estimated to cost nothing, for it usually is 
a pleasure. There are no troublesome 
rules to be followed in selecting and using 
the materials as there are in electrical 
work. 

However, these rules and regulations 
pertaining to electrical wiring need not 
cause dismay, as they are simple and the 
average home improvement job does not 
demand the observation of many of them. 

A house-wiring job may be only the 
addition of an outlet to accommodate an- 
other light or plug for the iron or cleaner, 
or it may be the wiring of several build- 
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At left is open electric-light 
wiring in unfinished attic. 
Below (center) is the en 
trance switch, meter, fuse 
block, and beam cut away 
to show’ knob-and-tube 
wiring. At right is method 
of installing snap switch 






























ings for light and _ power. 
The agriculturist now and 
then must distribute electric 
power from his local plant to 
various farm buildings, but the city 
dweller has orily small jobs to do. 

To begin with, plan accurately just 
what is to be done. Determine the exact 
locations of each switch, lamp, and other 
fixture that is to be used. Note how the 
wires must be run to meet these needs. 
List the material as you make the survey, 
using a form like the following: 





MATERIAL No. Location REMARKS 
Surface lamp Entrance t Wo-point 
switch S control 
Flush push hall by I 
switch 1 I ( | 
Lamp Over stairs Porcelain, 
receptacle 1 cealed wire 


N ESTIMATING wire, double all 

linear distances, and when counting 
the distance between two switches con- 
trolling the same circuit, treble the 
distance, as this arrangement calls for an 
extra wire. To be on the safe side, get 
10 per cent more wire than estimated, 
unless the entire distance is open and 
visible or the circuit short. 

The wires of horizontal runs must be 
supported at intervals of about 4 ft. and 
sufficient “split knobs” or porcelain cleats 
must be used to do this, if open-type wiring 
is to beinstalled. Where wires cross water 


a 22.0 eemeTeer ae 


or gas pipes the wires should go over the 
pipe. Before passing the wire over the pipe, 
slip three or four porcelain tubes on the 
wire, and when the wire is pulled tight and 
fastened in position, slide the tubes directly 
over the pipe and tape the tube ends firmly 
sothat the tubes will not get out of place,as 
shown at Fig. 1. 

Follow this plan also when crossing 
other electric wires. Never pass wires 
below pipe unless the wires are incased in 
metal conduit or cable, as water may drip 
from the pipe onto the wires and cause 
trouble. A safe plantofollowinopen wiring 
is to consider the wires as bareandso install 
them that the system would be safe even 
if the wires had no insulation on them. 
Suppose we wire the floored attic so 
that it may be used as an 
emergency bedroom. 
Select the lamp and 
switch locations and wire 
runs, laying out the cir- 
cuit as in Fig. 2. 

As this will be open 
work, we shall use split 
knobs to support the 
wires. Each knob is 
supplied with a nail, and 
a leather washer is be- 
tween the nail head and 
the upper half of the 
knob. The nail should 
be 114 in. longer than the knob and should 
be driven down only until the knob is 
tight. 
used in place of a nail, the screw being 
9/16 in. longer than the knob. 

To mount the lamp receptacle, cut a 
planed pine board 
to fit between the 
roofing timbers 
and after boring 
two holes in it, 
54 in. in diame- 
ter near the 
center andalmost 
touching each 
other nail it 
firmly in a hori- 
zontal position 
(Fig. 3). In sim- 
ilar fashion pre- 
pare the mount- 
ing board for the 
upper switch, 





In close quarters a screw may be 











; : : How wiring is in- 
placing it with stalled at stairway 
the face vertical. 

Mount knobs close to receptacles and 
switches to take any strain that might 
come upon the wires. To mount the 

(Continued on page 1-6 
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Making a Rush-Bottom Arm-Chair 


How You Can Duplicate an Early American Museum Piece 


F YOU wish to build 


something 


the 


especially 
fine in way of 
furniture something so 
beautiful and distinctive 
that you could not match 
it in any furniture store 
except at considerable cost 
why not try your hand 
at making the rush-bottom 
arm-chair illustrated? 

It is really a 
The original, pic- 
center of the 
drawing, is an early Ameri- 
can arm-chair in maple, in 
the Metropolitan Museum 


museum 
piece. 


tured in the 


of Art, New York. Mr. 
George F. Kaercher, the 
furniture factory superin- 


tendent who details Poru- 
LAR MONTHLY’S 
blueprints, has taken the 
modified 
extent to 


SCIENCE 
original design, 
it to 


simplify the 


some 
construction, 
and prepared the accom- 
panying g drawing 


workin gs. 


ek one who has had 
reas nable experien 
in woodworking or has 
taken the 


} igh school course In 


equivalent of a 
man- 
ual training or shopwork, 
will have no difficulty in 
following the details and 
making the chair success- 
fully. 

It is an 
course, if 
own lathe, so that you cat 
do the 
yourself. 


advantage, of 
you have your 
turning 
To feel that a 
whole piece is entirely the 


necessary 


work of his own hands is 
always a keen satisfaction 
to the amateur mechanic 
who takes pride and plea- 
sure in his craftsmanship. 
On the other hand, if you 
do not have 
lathe, it will cost little to 
have a local cabinetmaker 


access to a 


or woodturner make the 
front and rear legs, the 
front leg caps, and the 
rungs. The rest you can 


do yourself. 

While the original chair 
is maple, the home work- 
er will find it best to 
either mabogany, 
dark, or 


use 
finished 

fumed or 
English finish. 


oak, 
given an old 
If itis to be 
painted, it may be made of maple or birch. 

The various parts and their dimensions 
are as follows: 
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strong joint. 
too thick. 


TOP OF SLAT 
TENONED INTO 


1 REAR 


The heat will aid in making a 
Use the glue hot and not 


Glue should be dissolved in cold water 
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SCALE LARGE DETA 
A RM-CHAIR 
IN OAK or MAHOGANY with RUSH om CANE SEAT 
The DESIGN IS BASED ONAN EARLY AMEE 
ARM CHAIR 22 the METROPOLITAN MUSEUM of ART. NEW YORK 
1 rear bottom rail, °4 b b 914 in.. including ° 
Psi ’ By a by UP ie ie. nelud in place. 
3 ba t 8 0% 4 includ 
tenon 
A go >". led, a 
3 rus n VOVE ca 
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It is most important that glue of the 
best grade be used, and that the rails 
and slats be warmed before they are put 


FrievirFearrvr.« rn 


at least 10 hours before being heated and 
then should not be heated too long. 

Complete instructions for making the 
rush seat are contained in W. T. Weld’s 


article on page 94. 
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Johnson’s Liquid Wax is the ideal 
furniture polish. It cleans, polishes, 
preserves and protects—all in one 
operation. It imparts a beautiful, 
dry, glass-like polish which will not 
gather dust and lint or show finger 
prints. 


Johnson’s Liquid Wax rejuvenates 
varnish and gives a delightful air of 


1—Johnson Book on Home Beautifying. 


} ARTISTIC 
WOOD This offer is good at department, drug, grocery, hardware and paint stores. If your 


: 5 dealer cannot furnish the outfit, mail your order and $3.50 direct to us and we will make 
k FINISHE j immediate shipment—charges prepaid. 

= Ask for a FREE copy of the Johnson Book on Home Beautifying at Best Paint or 
Hardware stores in your neighborhood. Or mail us 10c to cover postage and wrapping. 











LOOK FOR 







A Saving of $1.40 


THIS SIGN §, C, JOHNSON & SON, Finishine Anthorities’ 


Brantford, Canada West Drayton, Mddx., Eng. Sydney, Australia 


Dept. P.S.11, RACINE, WIS. 
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| gm IN. Cleans, Polishes 


and Protects 


Johnson’s Liquid Wax is the ideal 
polish for a// of your floors. It will 
make them beautiful—easy to care 
for—they won't be slippery —and 
will not heel print. 


Your linoleum will last longer, look 
better and clean much easier if you polish 
it occasionally with Johnson’s Liquid Wax. 
It brings out the pattern and color—pro- 
tects linoleum from wear—and imparts 
a beautiful, dry, dirt-repellent surface 
which washes off like a piece of glass. 
Johnson’s Polishing Wax is endorsed by 
all the leading manufacturers of linoleum. 


The easy way to wax floors and linoleum 
is with a Johnson Wax Mop and Weighted 
Polishing Brush. No stooping or getting 
down on your knees. 


JOHNSONS LIOUID WAX. 


immaculate cleanliness wherever 


used. Takes the drudgery from 
dusting. Easy to apply and polish. 


The economical way to buy John- 
son’s Liquid Wax is in gals. at $4.00, 
or half-gals. at $2.40. When you 
start buying it in these sizes, write 
us for a 50c lamb’s wool polishing 
mitt—Free and postpaid. 


$4.90 Floor Polishing Outfit $3.50 


This Offer Consists of 


1—Johnson’s Weighted Polishing Brush (with Wax Applier) ... $3.50 
1—Pint Johnson’s Liquid Wax (for polishing linoleum, floors and furniture 
i—Pint Johnson’s Kleen Floor (for cleaning floors before waxing) 


75 
-40 

<i ee 
$4.90 


FOR CLEANIM 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 








Demanding This Famous Trade 
Mark Is Like Having an Engineer 


Buy Your Radio Parts 


Built into each Cutler-Hammer radio de- 
vice is the experience of more than a quarter 
of a century in electrical control design. When 
you ask for this trade mark that brings you 
the best in engineering skill, you are doing 
merely what electrical engineers in industry 
have done for several decades. 

To thousands of inexperienced radio en- 
thusiasts, this trade mark has been the guide 
to success in reception—for in demanding it 
on the apparatus for their sets, they have ob- 
tained, without knowing just what to look 
for, the features and precision that radio en- 
gineers recommend. 
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The Name 
CUTLER-HAMMER 


Is Practically a Synonym 
for Electrical Control - 


From the large controlling 
apparatus of giant steel mill 
machinery to the little 70-50 
switch of which more than 
three million are serving on 
appliance cords today, the 
C-H trade mark is a guar- 
antee of satisfaction. Wher- 
ever electrical control is 
required, the name Cutler- 
Hammer is in evidence. 








The C-H 
Seventy- Fifty 
Switch 











{eH CUTLER-| 








© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See naca 2 
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The Secret of Success in Radio 


Lies in Precise Control 


Rheostats may be built down to a size, a 
price, or any other restriction—but the Cutler- 
Hammer engineers recognized that quality 
and precision were the outstanding require- 
ments of apparatus for control of the very heart 
of your radio set, the vacuum tube. Hence 
C-H rheostats were conceived in metal, with 
real bearings to give true operation through- 
out the entire life of the set. They give an even 
change of resistance, through long, flexible 
contact fingers that afford constant pressure. 
You can demand them for the control of any 
tube 
pleasure. 





and Je sure of maximum receiving 


Buy With Care—Build With Confidence 


The C-H Variable Grid Leak, too, is a refinement 
worth many times its cost. By accurately controlling the 
discharge of the grid condenser, signals are given a clar- 
ity and roundness of tone that adds a new enchantment 
to every program. 


Then the C-H potentiometer with the resistance unit 
that does not wear and cannot be displaced, even under 
continuous use, is ideal for the most exacting require- 
ments of radio construction. The C-H Radio Switch, of 
which more than one-half million are in use today—the 
switch with the real radio mechanism—aftords conven- 
lent and quiet control. The new orange-shell socket 
whose low-loss design has attracted the attention of every 
radio engineer; all of these will help you to build a bet- 
ter set, and their cost is no higher despite their guaran- 
teed quality. Demand the C-H trade mark and build 


with confidence! 


THE CUTLER-HAMMER MFG. CO. 


Member Radio Section, Associated Manufacturers of Electrical Suvplies 
MILWAUKEE, WISCONSIN 





=" 


Instruments of Guaranteed 
Quality Assure Success 
in Radio 





The C-H Radio Rheostat 
Furnished in 4 ohm, with or without 
vernier, 30 ohm, and 125 ohmto provide 
perfect control for any tube. 





The C-H Variable Grid Leak 
Mounted on the tube socket-panel con- 


trolled. Adjustable for all grid cone 
densers. 





The C-H Radio Potentiometer 


The potentiometer with the resistance 
unit that does not wear and cannot be 
displaced under constant use. 





The C-H Radio Socket 


The low-loss socket with the orange 
shell. Perfect design —silvered contacts 
—alttractive appearance. 





The C-H Radio Switch 


The switch with the perfect mechanism 
for providing easy control of the most 
delicate circuit without introducing mi- 
crophonic noises— one hole mounting. 
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“Rushing” Chair Seats Made Easy 


N THE days of our grandfathers the 
areas seat common, and 
even many seats of 
Such a 
durable than is com- 
known of 


was 
find 


today we 
h grade chairs 


this type in hig} 
is much 





seat 
monly supposed; 


more 


instances are 


such chairs having been in constant 
service for over 50 years. 

It is no uncommon thing to find these 
old chairs stored away in an attic and out 
of service simply because several strands 
in the bottom have become 
loose or broken through 
mistreatment or accident. 

At thi time, when old fash- 


ioned furniture has so much 
attraction for most of us, it 
seems a shame not to make 
an attempt to put these old 
treasures back into service 


For the amateur worker 


no more enjoyable work can 


be found than that of re- 


seating a chair of this type 
To one who has never at- 
tempted such work and at — 
first glance thinks that such a job is 
beyond his ability, the writer has a word 
of encouragement—you can do it quite 
easil) 

If you are unable to secure the natural 


flag or sind or do not wish 
time ae 
flag, you wil 


there is ont 


to spend the 
your strands of 
that 
that 
both in 


eClCSS 
be ie" to learn 
materia! 
Le flag, 
finished and in its 
wearing This is called 
and is the material from which a 
great deal of the woven furniture is made. 
Sprir which may be purchased at 
almost any upholsterer’s shop, also may 
be used. Its cost is about the same as 
fiber cord but, while quite serviceable, it 
is not nearly as attractive. The regular 
manila or hemp twine, such as is used for 
but it is 


| 
the market ; 


resembles the 


ee) 


, , e 
closely genult 
appearance when 
qualities. “fiber 


cord?’ 


lg twine, 


binding grain, also would serve, 


much inferior. By far the best substitute 
for flag or cat-tail is the commercial fiber 
; ¢ 
cord 
The diagram, Fig. 1, shows clearly how 
the weaving is done. About 2'; lbs. of 
the medium or !,-in?> cord will be suffi- 
cient to fix the average chair. It comes 


in spools or may 
be purchased in 
small quantities 


from a local 





Fig. 1. 


weaving 


method of 


seat frame 


showing 
yund the 


Diagram 
a strand ar 


dealer, upholsterer, or at a hardware store 
If your chair is in good condition with 


the exception of the seat, nothing need be 


done except to remove the old seat and 
brush off any thick shellac or varnish. If 


you plan to refinish the chair entirely, 
that work should done before you do 
the weaving. 

Cut off a length of from 15 to 20 ft. of 
96 


By William T. Weld 
Shopwork Instructor, 
Central High School, Peoria, I11. 


the cord and after untwisting one end for 
about 2 in., in order to make the knot 
easier to tie, fasten one end to the back 
rail at the left side, as shown at A. In 
Fig. 1 all the loops are placed at a little 
distance from the legs in order that the 
weaving might be oie clear. 


process 






Fig. 2. 
seat under way 


The cultivated flag, a rush 
and a finished seat 


You should begin your work as close to 
the leg as possible and at all times keep 
each strand close to the last one. 

From the back rail the strand is drawn 
up over the front rail and down under it. 
Hold the cord tightly with your left hand, 
and with your right, draw the end up 
behind the front rail and over your first 
cross strand, then over and down the left 
side rail. Reach over the front rail with 
your left hand and hold the cord tightly, 
while with your right you draw it across 
the top of the right side rail, then down 
and under; turn up over the front rail 
and across to the back, where the same 
process is repeated. The same thing is 
done at the back left leg and this leaves 
the end of the strand in the 
shown at B. 


position 


OU now have made 
around the frame. Continue in the 
same manner until the center is reached, 
where you will find the weaving closes 
perfectly. The loose end may be fastened 
to a rail with a small staple or may be tied 
to an adjacent strand with a piece of 
strong twine or with linen thread. 

If the chair is wider at the front rail 
than it is at the back, it will be necessary 
to continue weaving over the widest rail 
until it is completely covered. 

Some chairs have a seat frame that may 
be removed and woven in the manner de- 
scribed and then fastened backinthe chair. 

When you make splices, which will 
occur at the end of every length you work 


one complete turn 
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with, it is well to untwist the cord 
several inches on both pieces and tie 4 
square knot before proceeding. It is a 
good plan to make this splice on a stra: 
that goes across from the bottom, so 
knot will be hidden. 

How to hold the strand and how it 
pulled tight before making each tur: 
illustrated in Fig. 2. This is very 


portant because an even job depends up 
having 


each strand pulled up= snup 
against the last one and 
having the same amount 
tension. Figure 3. sho 
how a rush bottom loo 
when almost completed 
When the seat is wov 
it may be stained any co 
desired. A very weak so 


tion of water stain serves 
very well. Apply this wi 
a soft brush and _ allow 


several hours to dry. F 

low this with at least thr 
coats of white shellac at no 
less than six- or 
hour intervals. 

Some of the readers of this article ma 
wish to use the genuine flag. The step 
in weaving are exactly the same as de 
scribed for the fiber cord; the only d 
ference is that you must build up yo 
own strand as you go along. 

The flag used for weaving is found 
marshy land. Its real name is iris ar 
usually it is found growing wild, althoug 
it is used quite extensively as a bord 
around city yards. Figure 2 shows it pu 
to such use and gives an idea as to 
appearance. It is recognized easily b: 
its early spring flowers and also by 
large inverted pear-shaped seed pods 
the late summer. It grows in lary 
bunches and has leaves from 6 to 30 
long and from !{ to !4 in. wide. 

Swamp cat-tails sometimes are used 
place of flag and make the best natur 
imitation. You may use this if you 
get no real flag. 

To use for weaving, the flag may be cu! 
any time after the seed is well developed 
which is usually just before the leav: 
begin to break down in the fall. At tl} 
time the body of the leaf is a rich gree: 
the tips are light brown and the lower 2 
3 inches are a 
snow white. 

To cut 
material an 
adze or sharp 
mattock should 
be used. Make 
the cut below 
the surface of 
the ground, just 
aboveandclear- 
ing the 
After the leaves 
are cut, they 
may be picked up by their white end 
and tied in bundles 10 or 12 in. 
diameter for carrying. 

The leaves should be spread out thinl; 
in a dry, shady place to season or cure 
Three or four weeks is usually long 
enough. Then they may be gathered up 
and re-tied in bundles until you are read\ 

(Continued on page 132 
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bulbs. Fig. 3. A rush bot- 


tom almost completed 
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OLGATES 


Shaving Stick 


"HANDY GRIP”AND REFILL 








or Comfort, 
Convenience, 


and Economy 


When we say to you that the Shaving Stick has important advan- 
tages over shaving preparations in any other form, we can do so 
without bias, for we manufacture shaving sticks, powder and cream. 

In its attractive nickel box, our “Handy Grip” Shaving Stick is most 
convenient for traveling. It will not crush when packed, and it makes 
a wonderful lather for easy shaving. It is not uncommon for a Colgate 
Shaving Stick to last more than a year in daily use. 

The famous “Handy Grip”, with a trial-size shaving stick 
in nickel box, sent for 10c. When the trial stick is gone, 
buy Colgate “Refills” for the price of the soap alone, 25c. 


COLGATE & CO. 


Dept. R, 199 Fulton St. NEW YORK 
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Touching the high spots 
of life 


HERE is a wonderland of sport and adven- 

ture for either the expert or the new user 

in a radio instrument that is both fool- 
proof and capable of fine work. 

You sit in your own library—you reach out 
into space with a simple turn of the dials and 
soon you have contact with—Boston or Sche- 
nectady or Pittsburgh, or perhaps some more 
distant point. 


The thrill you get is a real one—it means 
another stage of amplification of man’s contact 
with man. It means more than that to you; it 
means that you are bringing more and more of 
the world about that important centre — yourself. 
It means again that you are learning a new art— 
an art that you can carry into the finest technique 
if you are technically inclined, or that you can 
gradually improve on by merely the practice 
which repeated operation will give you. 


Your pleasure increases with 
your skill 


As you learn the habits of your instrument, you 
learn how to get satisfying results every time you 
try. You acquire skill in spite of yourself. 
Almost any radio set can be made to work. 
There are several makes of good ones; and the 
one you should have is the one best suited to 
your personal requirements; but remember that 
for general excellence, surety and smoothness of 
results the De Forest D-12 stands pre-eminent. 
The invention of the Audion tube by Dr. De 
Forest made the present high development of 


radio apparatus possible. De Forest is the great 
name in radio. The De Forest Company has been 
the pioneer in simplifying the outfitting and 
use of radio. Our D-12 is a complete self-con- 
tained unit, with batteries, loud speaker, wires, 
tubes and antenna all ready for use the minute 
the battery wires are connected and the loop 
placed in position on top of the cabinet. 

Without either outside antenna or ground wire 
it does its perfect work. With outside antenna 
and ground wire it may extend its range somewhat 
in special circumstances. 


Its four tubes do the work of seven 


It is built for convenience, and for exactness and 
economy of operation. Its four tubes do the work 
of seven, and do it better. It is easy on batteries, 
and above all, De Forest has won an outstanding 
reputation in the industry by years of notable 
performance. It is an instrument you will be 
proud to own and tell others that you own. 


Every great industry has its great standardized 
product, known by the public for its efficiency, its 
reliability, and its honestly earned reputation. In 
the automobile field, the talking machine field, the 
piano field,there are such. You probably can name 
them. In the radio field its name is De Forest. 


Economical to use 


It is not a “cheap” instrument, because such 
standardized performance as the De Forest D-12 
will give you is not a cheap thing, and the instru- 
ment is worthy of the attractive housing which it 
has; but it is most economical to use, because 





we FOREST D-12 RE- 


Your receiver deserves De Forest Tubes 














b it: YUR radio set is no better 
than its tubes—for volume 
and beauty of tone reproduction 
you must rely on them. 

De Forest tubes satisfy the 
requirements of the most exact- 
ingset owner. They are the latest 
developments in the manufac- 
ture of tubes begun many years 
ago, when Dr. Lee De Forest 
invented the  three-electrode 


vacuum tube which makes pres- 
ent-day radio possible. 


For volume and beauty of 


tone De Forest tubes are un- 
surpassed. They are non-micro- 
phonic—do not ring or sing or 
howl. They use little current, 
and last long. 

For dry batteries use the De 
Forest DV-3. This tube is special- 


ly adapted for use on camping 


trips, and for general use in 
locations where there is no 
electric power. 


For storage batteries make 
sure you have the DV-2. With 
these tubes you can operate 
practically every circuit in use 
today. 


The name De Forest on these 
tubes is a guarantee against de- 


fects in material, character and 
workmanship. All De Forest 
tubes are inspected thoroughly 
during and after production and 
are tested. They are packed in 
individual cartons containing 
instructions for proper operation 
and connection. Sold only by 
authorized De Forest agents. 
Look for the name De Forest 
on each tube. 
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once adjusted it works most satisfactorily, and There is much splendid broadcasting being done 
takes the minimum of current for operation. today—and it will be better tomorrow— but the 


Though it is not “cheap,” it is very low-priced in so-called “latest word” in receiving sets does not 
comparison with any other radio set that will give differ in essential principles from that of several 


equal or approximately equal results. years ago—just as the automobile of today’s pur- 


This radio industry is beyond its “pin feather” 
or elementary experimental stage. The radio re- 
ceiver was really invented when Dr. De Forest 
invented the Audion tube—although the world 


chase is in essentials the same as the car of the 
same name was several years ago. Don’t be fooled 
on this. The De Forest Radiophone you buy now 
will be essentially up-to-date for years. 


didn’t know it for several years. It is as simple as eating to use 


Good receiving sets today are standardized. You 


the De Forest D-12 ‘ 


will no more throw away your radio after a year You learn how to catch the good things as you 


or so than you will throw away your good piano. follow the broadcasting programs; that is fun. 
The De Forest Radio is here, and here to stay. You learn how to get the reproduction clear and 


strong; that is fun. You learn the 











delicate art of picking up distant 
stations, and that is heaps of fun. 
You learn what radio won't do in the 
summer and what it will do in the 
winter. You learn its whims and 
whimsies. You learn it is as in- 
teresting as a beautiful girl; as tem- 
peramental as an artist, and you 
learn to be a master of its whims 


and temperaments. 


You may do this with or without 
learning its mechanical and scien- 
tific principles. Suit yourself. It is 
fun either way. 

Here are directions for using De 
Forest D-12: 

Have your dealer deliver the in- 
strument to you— put the loop into 
its place, turn the dials till you get 
your station (your dealer will show 
you how) and then your fun begins. 
Listen and change your stations to 
your heart’s desire. 


DE FOREST 
RADIO TEL. & TEL. CO. 
Jersey City, N. J. 








© 





FLEX RADIOPHONE 





De Forest D-12 Reflex Radiophone 


A four-tube, long distance indoor loop receiver, with self-contained batteries and loud speaker 


| 1. COMPACTNESS — Completely self- 


iined in beautifully designed case 
a two tootantenna. No bothersome 
aerial and ground wires, or outside bat- 
3s or loud speaker. 


SIMPLICITY —Controls simple 
igh for the veriest amateur, critical 
gh tor the expert. Calibrated tuning 

irt with each set. Raising the cover 

makes all parts accessible. 


3. EFFICIENCY — Six stages of ampli- are used the “B”’ batteries are used up 6. BEAUTY ~—This is the smartest and 


fication and one stage detector gives high at ruinous rate. handsomest moderate priced set, in 

selectivity on this four tube circuit. either its embossed two-toned leather 

Tuned radio. Volume controllable from 5. MOBILITY —The D-12 is so light or its piano finished two-toned mahog- 

faint whisper to the crashing of a brass and compact you can easily move it from any case. 

band, with perfect fidelity of tonal qual- room to room and is so well built that 

ity. Great distance range. this will not put it out of commission 7. Remarkably low price. The De Forest 
Can easily be carried in the tonneau of L)-12 Reflex Radiophone is several hun- 

4. ECONOMY -— This four tube reflex your car. Some users install it on a dred dollars below any other set that 

circuit cuts cost of tube replacement and tea-wagon. The leather covered set will compares with it in distance range, 

battery upkeep. If more than five tubes not mar easily. efficiency or beauty. 


TS} This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 
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| = 
| Cheaply Made Bed Lamp Has 
| Universal Adjustment 


HOSE who like to read while resting 
in bed will appreciate this easily 

made adjustable lamp. Cut from 16- 
gage sheet steel a piece like A, Fig. 

Drill the two holes indicated, to ac- | 
commodate a 9-gage wire, and bend the | 
two tips along the dotted lines, changing | 
the piece to the form of A in Fig. 2. 

Cut from a broom the handle D (Fig. 4), | 
30 in. long. Bend a wire as shown in | 
Fig. 2 so that the curve at B will fit D | 
With D in place over the head rail of the 
bed and through loop B, bend the ends of 
the wire round the rail as in Fig. 4, form 
ing curves C and C'. Now, with the ec- | 
centric A turned upward at right angles to 
D, bend the ends of the wire at right 
angles and hook them in the holes in A 
(Figs. 2, 3, and 4). 

This makes an effective clamp as, whe 
the handle of the eccentric is turned dow: 
(Figs. 3 and 4), the wire is tightened and 











Tools for 
radio building 


Half the fun of having a radio is in 
building it yourself. Here are a few 
essential tools that every radio “fan” 
should own: 


Sensitive Drill No. 656 
Price $2.30 

The handiest tool ever designed for drilling 

small holes in and behind radio panels wh 

space is congested. It gets into places where a 

hand drill or bit brace cannot reach 

















The forward and backward movement of the 










traveling handle driv s the spiral and chuck con- 

} 1] =~ 2 RIC 
tinuously to the right The all-steel chuck holds > A ~\ 2 ECCENTI . 
all round shank drills from 0 to '4 inch. AEX D 


**Hex’”’ Socket Wrench Set No. 673 
Price $1.50 


H s tl ree interc 
5-16 and 14 inc 











































Tool Set No. 674 





















° } 4\ 
jawed so et for 
LAMP 
? ; corp 4 
of shank is split and spread so that CORD 
€ are held tightly. Sockets ar ed THUMB 
‘ vy deep to allow plenty of room for NT Jif 
screw ends. ” al 


Price $2.40 ( -_— Pie has \ a\a e A Ins! 
Wrench Set as des ge veh 3 we additional - =i =e r s : | floa 
i ——- 8 CT CS FIG.5 Colc 
Countersink No. 652 Details of the lamp support and the eccen- ven 
Price 40c tric clamp that fastens it to the bed of t 
Made with round shank to fit three-jawed chucks stal 
of “4 inch capacity or more (such as the No. 656 D is held rigidly in contact with the head aye 
Sensitive Drill shown above). . . oe in 
This ts a ewotinned curcee with unusually laree rail. It is advisable to wrap the latter § 
chip clearance. Cuts fastin’bakelice, fibre, iron, with felt or heavy paper to prevent 0a 
Sopher or weed. injury to its finish. tior 
GOODELL-PRATT COMPANY Metal plates drilled for screws and for ver 
GREENFIELD, MASS., U. S. A. a carriage bolt (F, Fig. 4) are attached to sta: 
one end of D. E is a piece of broom | 
ovlomiths handle 6 in. long. It is drilled longi- I 
© mm tudinally as indicated by the dotted 
Makers of Mr. Punch lines to receive the lamp cord and W: 
transversely for the carriage bolt, F, At h 
the lower end of E is a cap socket, at - 
tached by means of a bushing. to \ 
The shade may be made from card ally 
board, parchment, or a good grade of ope 
drawing paper. A 24-in. disk, cut as i bef 
Fig. 5, produces a shade of satisfactor; 
size and shape when the edges, A and B rad 
are brought tegether and glued or staple 
along the dotted line. 
ss a A beautiful effect is obtained by treat 
. ing a drawing-paper or parchment shad 
with linseed oil to render it transclucent 
and then applying to it a painted or 
stenciled design. 
The metal parts of the support should 
be coated with black enamel. The wood 
may be painted similarly or stained and 
varnished as desired. 
Obviously, E may be set at any angl: 
vues desired by loosening the thumb-nut, F 
When the clamp at the other end of D is 
loosened, the light may be moved forward 
or backward. . 
| 1500 GOOD TOOLS The arm D also may be turned upward | 
or downward and locked at any angle. 
| : Howarp E. Goop, Waterville, Ohio. 
L _ 
IS) This seal on a radio or tool advertisement signifies the approval! of the INSTITUTE OF STANDARDS. See page 33. 
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New device makes 
cold radiators hot 


























Intelligent float knows the 
difference between air and steam 


Inside the Airip is a metal float, and inside the 
float is a volatile liquid—the “ brains” of the valve. 
Cold air flows around the float, up through the 
vent-hole and out. Then steam enters the chamber 
of the valve, and that is the signal for action. In- 
stantly the liquid inside expands, swell- 
ing the sensitive metal bottom of the 
float enough toraise it fromits first posi- 
tion and to thrust atop pin up into the 
vent-hole. Thus the vent is closed and 
Stays closed as long as the steam is on! 


Not even water can escape 


Water is present in almost every steam 
heating system, and Airip knows how 
to deal with it, too! The “float” liter- 
ally floats on the rising water until the 
opening is closed by the metal pin, as 


AKING HOT RADIATORS out of cold ones, is 

the achievement of an invention called Airib. 
The name originates in the operation of this inge- 
nious contrivance which “rids” the radiator of “cold 
air.” Airip is a perfected air valve which performs 
its duty under all possible conditions, permitting the 
steam to push the air out, but preventing the escape 
of the stearn itself. 

Despite the mechanical nicety of Arrip, it is so 
simple that anyone can attach it to any steam ra- 
diator without tools in about two minutes. After 
that, the action is entirely automatic. 


Why steam radiators are partly cold 
Whenever steam travels through the pipes of a 
heating system, it pushes air ahead of it. 

The radiator is the end of the journey. There the 
air packs into the radiator, and acts as a barrier 
against the steam; hence the frequent complaint 
that the radiator is “half cold.” Arup lets this cold 
air out; but that’s only half the story. 


No sputtering or sizzling 
Because the Arrip vent shuts absolutely 
tight, you are spared the misery of sputtering, 
bubbling and sizzling. This feature, alone, 
has endeared Airip to many home owners, 


$1.60—little enough for 
a hot radiator! 


Airip costs only $1.60. The installation can be made 
without tools in about two minutes. 


From the moment Arrip begins 











radiator, not out on the floor. 


permanently. 


before. The water runs back intothe F Dcemteetenediceenetal ww to work, your radiator is hot— 


Made and guaranteed by the 


i \ 
O NY Send the coupon with 1 
AMERICAN RADIATOR C MPA } j) $1.60 and prove this | 


ri 








Sold at all heating and plumbing shops 





AIR-VALVES 


See ame 


+ ¥/ to your own satis- 
Vi faction in your 


t/ coldestroom 1/7 AMERICAN 
RADIATOR 
i COMPANY 
ys Specialties Department 
ia 1807 Elmwood Avenue | 
Ps Buffalo, N.Y. 


I am enclosing $1.60 for an AIRID Air | 
Valve to make my coldest radiator hot. | 


ae Name -.--- “ = 
a PT ce Be Dat ace | 
a an 
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Locating Holes in Jigs and Dies 





By H. L. Wheeler 


Machine-Shop Foreman 


ANY highly paid toolmakers 
made their start as ma- 
chinists. They simply had 

a little more confidence, a little 
more eagerness to learn, and a little 
more perseverance than their fel- 
lows. 

To describe some of the tools and 
processes used by successful tool- 
and die-makers on precision work is 
my purpose in this article. 

The part of the work that re- 
quires the most skill is laying out, 
locating, and boring holes to precise 
locations and dimensions. For 
this class of work precision measur- 
ing instruments are necessary. In 














some instances these are furnished 
by the shop and are used in com- 
mon. There are many toolmakers who 
prefer to own their own tools, except per- 
haps the larger sizes of micrometers, 
Vernier calipers, and height gages. (Figs. 
10, 12, 13, page 108. 

Jig buttons (Fig. 6), which can be made 
or purchased, consist of a set of four or 
more hardened tool-steel plugs with screws 
and washers. They are nicely ground on 
the outside to some even dimensions and 
all must be the same size. When not in 
use they are fastened to a short steel bar 
to keep them safely in place. 


palace are applied to the work as 
shown in Fig. 7. A hole is drilled and 
tapped to receive the screw in the approxi- 
mate location of the hole to be bored. 
The first button is located in relation to 
some stop or working point in the jig or 
die, and subsequent buttons for other 
holes can be set from this one by measur- 
ing across the outside with micrometers 
or verniers or with the height gage as 
shown in Figs. 13 and 14 on page 108. 

After all the buttons are 
correctly located, the work is 


for sometimes metal is of uneven 
texture and if there should be a 
hard spot in the hole, a reamer 
would have a tendency to force to 
one side, throwing the hole out of 
its true position. 

Each button is trued up in turn 
and the hole bored to size in like 
manner. When a hole is finished 
with the boring tool, the size is 
tested with a corresponding gage 
plug (Fig. 5). Any number of 
holes can be located and bored by 
setting the buttons over for other 
holes from any of the holes already 
bored. 

Another and better way of locat- 
ing and boring holes is on the 
vertical milling machine. The po- 
sition indicator shown in Fig. 15 is 








Making use of a height gage on jig work 
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v 
A simple jig and some details of construction 


a micrometer. If it is desired to have 
a reamed hole, leave a few thousandths 
of an inch for reaming. Where ex- 
treme accuracy is required, it is best 
to finish the hole to size with the tool, 





Courtesy Brown & Sharpe Nn excellent tool for this. It is 


simple and easy to use and very 
accurate. 

After the work is fastened to the milling 
machine table and set in perfect aline- 
ment in relation to the para.iel movement 
of the table with the machine spindle, 
the indicator is held in the drill chuck and 
the point is made to run dead true by 
holding a scale or any small object 
against the ball. The spindle should run 
at high speed for this. The point of the 
indicator is then the true center of the 
spindle. 


TOW bring the ball in contact with 
1 some point on the jig plate without 
disturbing its axis, as shown in Fig. 
This is done with the spindle running. 
Raise the spindle so that the point of the 
indicator will clear the work. 

In Fig. 2 is shown a specimen jig plate 
with four holes for drilling the piece 
shown in Fig. 1. With the plate fastened 
in a horizontal position on the milling 
machine, we shall locate the four holes as 
follows: Hole No. 1 is 1% in. from the 
edge. The diameter of the 
indicator ball is .124 in. and 





bolted to the lathe faceplate. 
Start by truing up one of the 


buttons with a good indicator e | ee a eT nee ae 
(Fig. 9). It must run abso- time to do it’—say that to yourself 
lutely true before it is re- NS when you find things dragging. 

moved. When the button is | wrs | Back gears in a lathe should be used with 
true, it is removed and the VA és py) ) judgment; a good machinist would not bore a 
hole bored to the required ) Wy y/ Vi 3-in. hole in cast iron or brass with the back 
size. A drill, of course, is [peels gears in. 


first put through and then a 
boring tool is used to finish 
the hole. 

In measuring holes of small 
diameter, the style of caliper 
shown in Fig. 8 is my pref- 
erence, as they are more '% in. 
sensitive than the machinist’s 
caliper used on heavier work. 
The caliper is set to size with 











| Old Bill Says:— 


— = Small details often are as important as 
larger ones; never slight a figure on a drawing drill 
because it appears unimportant. 

Whether you hold a job or a position, the task is the important 
consideration. 

If a drill squeaks and binds in the hole, the chances are that 
the clearance is gone and the drill needs grinding back about 


the point of the indicator is 
just one half of this or .062 
in. Adding this to the !: 
in. or .5, we get .562 in., 
the distance the worktable 
must be moved to bring the 
center of the spindle to the 
position of hole No. 1. Put 
a 3,-in. hole through with a 
twist drill. Take out the 
chuck and insert an 
adjustable boring head in the 
spindle; the hole can then be 
bored to size. 

The feed-screw of the ma- 





To use it further without regrinding would ruin it. | chine is used to measure the 
A really good mechanic never needs a stop-watch or an | distance moved by counting 
efficiency engineer to tell him when to start or when to stop 


the number of revolutions 
(Continued on page 108) 
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— | “That’s the 
Efficiency Expert” 


“Going to show us how to speed up production and eliminate lost motion 
in the shop.” 


“And trying to get accurate measurements with a woven tape! For Pete’s 
sake, let him take your Starrett. If he thinks as much about Ais time as he 
does ours, he’ll thank you for it.” 


QUICK READING 


The steel-bright figures and graduation marks on a Starrett Tape show 
up plainly against the jet-black background. As a further aid to fast, AUTO-MECHANICS! 
accurate reading the foot figure is placed alongside each inch mark so that 

: ‘ Get ‘The Starrett Book for Motor 

the measurement in feet and inches can be seen at a glance. And Starrett Machinists and Auto-Repairmen” 
Tapes being made of a fine quality steel do not shrink or stretch—they are 6 ee ee ee 
indispensable where close measurements are required over comparatively 75 cents and a good buy at four 
long distances. For sale at good hardware stores everywhere. Write for the en 
Starrett Catalog No. 23 “W’? for description of the many different sizes, 


graduations, etc. 


THE L. S. STARRETT CO. 


World’s Greatest Toolmakers—Manufacturers of Hacksaws Unexcelled 
ATHOL, MASS. 


Starrett Steel lop es 
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Measuring the Contents of a 
Horizontal Cylindrical Tank 


ARAGE owners, factory storekeepers, 

and any one who has occasion to 
measure gasoline, oils or other liquids | 
stored in horizontal cylindrical tanks, 
know how dificult it is to tell exactly 
how many gallons are on hand. ‘This can 
be done, however, by making a special 
measuring rod, preferably of wood, on 
which is marked the capacity of the tank | 
in gallons at each inch of depth. 

To figure this by simple arith metic, lay 
out a circle the exact inside diameter of 
the tank and draw horizontal lines 1 in. 
apart, commencing at the bottom. Then 
draw a vertical line up from the ends of 
each horizontal line as illustrated. Mea- 
sure the length of each of the 1-in.-wide | 
rectangles so formed and add the length 
of the base of the triangular space at one 
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A SIMONDS Aack saw blade for every hack saw purpose 
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F Hack Saw Blades 


Practically unbreakable—double 


> Diagram of 
tank and 
detail of 
measur- 

ing rod 











EXAMPLE 
ihilitv— wi i 1 in. —3 54 X 13/16 X 18 + 231 = 33 gal. 
flexibility — will not shell teeth. Will 1 in ~3 4X1 S/16X 18 + 251 = 38 gal. 
} 3in.— 834+ 34 X18 + 231+ .90 = 1.65 gal. 
reduce your blade expense fifty per | sls 
: ae | side; in other words, the distance from 
cent. Made from Simonds Steel spe- A to B in each case. Then multiply this 
. _ oe by the inside length of the tank. This 
cially heat treated to give maximum gives the number of cubic inches in each 
e . . layer, except the lowest and highest. 

wear. Sample eight or ten inch blade The lowest division of all is best 
measured by drawing a right triangle to 
sent on request — FREE. approximate as nearly as_ possible the 
area, as indicated by the dotted lines. Then 
SIMONDS SAW AND STEEL COMPANY multiply the base and the height of this 
SD = The Saw Makers” Fitchburg, Mass. Established 1832 triangle, and multiply the product by the 


length of the tank; this gives the number 
of cubic inches in the bottom layer. The 
top layer can be figured in the same way. 

The number of cubie inches in each 
layer then is divided by 231 (which is the 
number of cubic inches in a gallon), which 
gives the result in gallons. 

On the measuring rod is marked both 
the inch divisions and the gallon capacity 
of the tank at each inch level. The marks 
should be varnished for protection. 

In the case of large tanks, the diagram 
can be drawn on a reduced scale. 


Branch Offices in Principal Cities 


Ca 
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rs, | | : ; : . TANDARD FOUR-ROW KEYBOARD! 





hed _—_ 2 : Office sturdiness! As wide as the heavier 

1as | . : pie : x . 

| se : makes, but built lower. Corona now brings you, 
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tly | Oe MMMM oes for the first time in typewriter history, a model 

“an 3 eg ee oe that meets every office requirement —and yet 

“ial 7 f eo aes = is portable. 

on ay Lee a : aces : 

nk oe It is light to the touch, quiet to the ear, a delight 

ey 5 Be 5 to the eye. Every time-saving feature is there, from self- 

lay spacing carriage return to 12-yard self-reversing ribbon, 
of Look for “Corona” in your telephone book or send 
in. | the coupon below for the whole story of Corona Four. 
pa | CORONA TYPEWRITER CO., INC. 112 Main Street, Groton, N.Ys 
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\ 
Needle nose 
Side Cutting \Q 

Pliers 

No. 1661 

6 inches 

$1.75 


Diagonal Cutting 
Pliers. No.2601 
Ginches. $1.65 






Just the 
Right Pliers 
for Every Job 


HY do you always 
see the handles of 
Kraeuter Pliers sticking 


out of the pocket of a first 
class mechanic’s overalls? 

For the same _ reasons 
that YOU ought to use them. 

They stand up—long after ordi- 
nary pliers would be thrown on the 
junk pile. 

Their teeth grip tight and hang 
on—because they are tempered with 
scientific accuracy, and neither 
mash down nor break off. 

Their wire-cutters really cut—not 
only when new, but during many 
years of continued use. 

You men who use pliers for your 
radio set, automobile, or tool cabi- 
net should have a pair. 

You'll find just what you want, 
among the 120 styles and sizes. 

For sale wherever good tools are 
sold—80c up. 






Slip Joint 
Side Cat- 


=a<S 


o. 1973, 
7in., $1.60 
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“‘Ask Any Mechanic’”’ 
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Electrician's 
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PLIERS and TOOLS | | 


Newark ,N.J. Established 1860 AN 
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Solid Die-Holder for a Lathe 
Tail Spindle 
| 7 OGUIDEby hand athreading die over 
the end of a rod or shaft that is turn- 
ing in the lathe, is far from an accurate or 
satisfactory method. Without much 
work it is possible, however, to provide a 
lathe with the die- 
holder shown. This 
holds the solid die 
perpendicular to 
the work and at 


the same time has 
a positive release 


GUIDE SCREW, SLOT 


= ws ) aes ; 
te =: 
SS 







AZ 













MOVABLE ae 
SLEEVE f seh gt. 
COLLAR CLAMF A circular sleeve 
BOLT 


is provided with a 
setscrew and a 
guide screw. This 
sleeve fits snugly 
into a collar that has a slot for the guide 
sc-ew to permit longitudinal movement. 
The rear end of the collar is split and 
fitted with a bolt to clamp on the lathe tail 
spindle after the lathe center has been 
removed. 

When the die strikes a shoulder or runs 
the limit of the guide, the grip over the 
tail spindle simply slips around without 
damage.—G. A. L. 





A die-holder that 
insures accuracy 





Solder Aids in Tempering 


PIECE of soft solder will serve as a 

guide for drawing the temper on 
tools and dies. After the die or too! is 
hardened, heat a flat plate of suitable size 
to support the job, and place the die or 
tool on this plate. The correct temper is 
found by applying the solder at short 
intervals in several spots or in the par- 
ticular locality where the temper 
wanted. When the die is hot enough so 
that the solder just sticks, the tempering 
should be stopped by plunging the work 
in cold water. This is equivalent to what 
is familiarly known as dark brown or 
straw color. The method is useful for one 
with poor eyesight or in places where 
the light is not good for watching colors. 


is 





Round-Blade Scriber Is also 
Useful as Depth Gage 
"T°HE sscriber shown excellent for 

marking parallel lines. The beveled 
edge cuts a sharp, true line of uniform 
depth and width, and when the tool be- 


is 


V4" DRILL ROD >, —_ 


—_—— 






| SCRIBER GAGE | '\ 
—— =” 


Useful as a scriber for parallel lines, 
this tool serves also as a depth gage 
comes dull, a slight turn of the rod pre- 
sents a new cutting face. Not until the 
edge has been turned all the way around 
does it require regrinding. 
By reversing the rod in the holder, the 
tool becomes a convenient depth gage. 
After the tool has been used, the rod is 
pushed back until the cutting edge of the 
scribing disk is sunk flush into a recess, 
which protects the edge from damage or 
injury.—H. S. L. 









See page 33. 
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Keep in touch with 
National Events 

















The final desperate spurt as the Presi- 
dential campaign draws to a close! The 
returnsas they pile upon election night. 
Great speeches and vital messages—the 
inaugural address, the latercongressional 
messages — hard, slow reading, but easy 
to listen to—with a Table-Talker. 


And, too, there’s everything from foot- 
ball to recipes, from grand opera to mar- 
ket reports, from prize fights to bedtime 
tales. All brought to your home—shared 
with your family and your friends by the 
real reproduction of the Table-Talker. 
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Na ty 
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The Measure of True Worth 


FFICIENT performance, attractive 

appearance and moderate price are 
the three basic elements that comprise 
value in a receiving set, as in any other 
article. Trick names and catch phrases, 
used to designate circuits, mean little 
and often confuse the buyer. 


All three essentials are combined in the 
Type 6-D Receiver. 


Performance: Extraordinary select- 
ivity widens the choice of programs. 
In close proximity to powerful stations, 
the sharpness of tuning is marked. 
Far distant points are received with 
unusual clarity and volume. Tuning 
is very simple. The three dials are 
closely matched at all wave lengths, 
and settings are easily memorized. 


Appearance: The substantial ma- 
hogany cabinet, with distinctive lines 
and high finish, is a fitting addition 
to the living room or library. The sym- 
metrical pancl layout and interior con- 
struction bear the imprint of advanced 
thought and skilled workmanship. 


Price: $125.00, without tubes and bat- 
terics, creates a new standard of value. 


exe 
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EISEMANN -MAGNETO -CORPORATION 


1o5 Broadway , 


RAN CISCO 


New York 


CHICA Gig 


Eccentric Flask Clamp Speeds 
Work in Foundry 
By Donald A. Price 


CLAMP that saves time and labor in 

locking up foundry flasks is illus- 
trated. This clamp can be used to ad- 
vantage on any flask, but is especially 
applicable to long and narrow flasks, 


To demonstrate the eft.ciency of this de- | 


sign, the clamp was applied to the 
trunnions B of a 2 by 8 ft. flask, which 
previously had been set up with six of 
the old style clamps, shown at C. By 
using one clamp at each end, driven tight 
with a 5-lb. hammer, the small clamps 
became so loose that they and their pack- 


ing pieces D could be removed easily with | 


the hand. It was possible to dispense 
with them altogether. This clamp also is 
easier to handle as it will stay in place 





This type of cast- steel clamp makes un 
necessary the use of many small flask clamps 


even before it has been set up by driving 
at the point EL. 

The dimensions given are correct for 
flasks where the distance A varies from 
914 to 1lin. Packing pieces can be used 
to compensate for variations in flasks of 
different sizes. The lower hook is eccen- 


tric and has a draw of about 34 in. in 8 in. | 
The clamp is made wider on the inside 


| edge for strength and of I section for 


| leave a straight place for driving. 


lightness and ease of handling. The cor- 
ner EH runs down to a small radius, so as to 
The 
radius in the corner of the upper hook is 
kept small to allow packing pieces to be 


| pushed well up into the corner. 


These clamps can be made of cast steel] 
in several sizes, if it is desired to use them 
on a number of flasks, and the layout 


| may be altered to suit individual cases. 





Telescope Saves Time when 
Reading Inaccessible Gages 


RESSURE or other gages sometimes 
must be attached in unhandy or in- 
accessible locations, especially around 
experimental machinery or test installa- 
tions. Such gages often can be read by 
means of a fixed telescope. Suitable in- 


struments can be purchased for from $5 | 


to $10 and sometimes less. 
The instruments should be protected 


| by a light wooden casing. 


On construction jobs, where a transit 
or surveyor’s level is available, it can be 
set up when necessary for long-distance 
gage reading.—V. A. LYMAN, Casmalia, 
Calif. 


— 
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OU boys like something 

new — something differ- 
ent. Ives wonderful electrically- 
reversing locomotive is_ both. 
It’s a new and revolutionary in- 
vention—the only toy locomo- 
tive in the world that will re- 
verse electrically without being 
hand. The same 
control switch regularly operat- 
ing any electric locomotive also 
operates the reverse mechanism 
in this new one on any regular 
214 gauge track. 


touched by 


Open the control and, with 
headlight blazing, each car il- 
luminated, speed over your own 
branch of the Ives Railway 
i ystem with trackage 
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. THE IVES. |~ 
RAILWAY | 
LINES | 


sufficient to extend from New 
York to 


branch lines, 


San Francisco including 
indoors and out, 
all over the country. 


Ives Toys 
make happy boys 
THERE'S 
every purse and to give pleasure 
No matter 
whether you have the train illus- 
No. 704-R, 


electrically-reversing locomotive 


an Ives Train to suit 
to boys of every age. 


trated above, with 


and individually lighted cars, 
gauge track 
train No. 505, a snappy little 
train that costs only $5.75 and 
runs on O-gauge_ track —your 
fun will be all the same. 


running on 214 


THE IVES MANUFACTURING CORPORATION 


197 Holland Avenue 


iV 











me 





ECTRI 
AND 


Con asey 


Bridgeport, Conn. 








RAINS 














3243 R 


C.& H.R: 








Send for fascinating 


booklet 
OUR new 32-page book in color 
illustrates and describes the com 
plete line of Ives Trains and a 


cessories, 


tions, 
crossings, 
phores, etc. 


for 10c. 


Ives Trains are 
partment, 


stores everyw here 





THE IVE. S MANUFACTURING CORP 


197 Holland Avenue, 


Please mail me your 32 


illustrated in colors, 


Signals and 


cents (1 
Name 
Address 


including the electrically 
reversing locomotive, pas 
freight cars, bridges 
automatic 
automatic block sema- 

A copy will be sent you 


Mail the 


sold by toy, de 
electrical and har_!ware 


showing the complete 
line of Ives Trains, IN ‘ 


». stamps or 
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Taper Parallel Gauges No. 672, 














Designed to help you 
do more accurate work 


HESE new Brown & 

Sharpe Tools contain the 
time and labor saving fea- 
tures in which you are in- 
terested. The new features 
help you to do more accurate 
work. 


Experienced tool designers have 
made possible these tools for you. 
They have studied your more 
exacting requirements and ex- 
perimented with new designs and 
models—always with the one ob- 
ject of providing tools that will 
enable you to accomplish your 
work in an easier and more ac- 
curate way. They are tools from 
which will the ac- 
curacy and efficiency that you 
must depend upon. 


you receive 


A few of these new tools are 
illustrated on this page. Many 
others are described in our neu 
No. 29 Small Tool Catalog 
Write for a copy today. 


Brown & Sharpe Mfg. Co. 


Providence, R. L., U.S. A. © 





Brown & SHARPE TOOLS 


Standard of the mechanical world 








Locating Holes in Jigs and Dies 
(Continued from page 100) 


and noting the divisions on the dial in- | 


dicator at the end of the screw. 

To get the next hole position, the 
machine table has to move 5 in. If 
the screw has four threads to the inch, 
one revolution will move the table 4 in. 
Therefore-we must make four turns for 
1 in. or 20 turns altogether. Set the dial 
at zero and give the screw 20 turns, 
bringing it to a stop on the last turn 
at the zero mark. Lock the table and 
proceed as for the first hole. For hole 
No. 3 move the machine table at a right 
angle to the first line of movement with 
the cross-feed screw. Hole No. 4 is lo- 
cated by reversing the direction. 

Where extreme precision is required, 
the workman should test the accuracy of 








4 TOOL= MAKERS 
CALIPERS 


A MICROMETER y \ 
O\*/\ CALIPERS O}} ia & 
A O 
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Z oo 
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Methods of making measurements and some 
of the tools used in laying out jigs and dies 


the feed-screws before using them to 
locate positions, as long usage wears the 
screw in certain places more than others. 
This can be done with some kind of dial 
test indicator. Fix the indicator to the 
machine spindle and the contact point 
against a fixed point on the table. Now 
move the table in one direction and note 
the comparison of the indicator and the 
screw dial. Test it in this way for 
several inches. 

If the screw is found to be inaccurate, 
the error must be compensated when using 
it to lay off distances that must be right. 
Find the amount of the error and allow 
(Continued on page 110) 
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family lakes to politics 


Radiola Regenoflex 
Non radiating! It cannot 
interfere with your neighbor’s 
reception. With four Radio- 
trons WD-11 and Radiola Loud- 
speaker. With compartments 
for the batteries. Complete 
except batteries. . . $191.00 





This symbol is your 
of quality protection 


Send for the Cpe booklet that describes every Radiola 


ADIO CORPORATION OF AMERICA 

Dept. 1011 (Address Office Nearest You) 
Please send me your Radio Booklet, and the name 
ot the nearest RCA distributor. 


| 
| 
| 
| 





x 





Was a time when we voted Pa’s ticket ’cause he did and his 
Pa did. When most of us couldn’t get much closer to a can- 
didate and his ideas than the soap box orator on the corner. 
When bonfires and torchlight parades were as exciting a part 
of election day as the candidates and issues. Politics was no 
place for ladies, and what little the women knew about it they 
gleaned from scraps of the men folks’ talk. 


Radio has changed it all. Every farm—every city living room 
—every corner radio store will be a gathering place for the 
people, listening in. There’ll be a Radiola Regenoflex on the 
farm, where distance demands a sensitive receiver. There'll be 
a Radiola Regenoflex in the city home, where selectivity is most 
important—to tune out conflicting stations. You'll find one 
wherever good, clear, dependable loudspeaker reception is bring- 
ing the candidates and the issues right into the home—building 
America into a real democracy. 


bs ’ ° 
There's a Radiola for every purse” 
Y 


Radio Corporation of America 


Sales Offices: 
233 Broadway, New York 10 So. La Salle Street, Chicago, IIL 


433 California Street, San Francisco, Cal. 


Radiola 


REG. U.S. PAT. OFF. 
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Have you ever noticed how often a baritone 
solo sounds like a bass in a loud speaker con- 
cert? How a violin will sound like a cello? 
How a soprano will deepen into a mezzo or 
a contralto? 

There is an easily understood reason for this. 
Sound, passing through a funnel, tends to lower 
its register. Speak through a megaphone and 
see how much lower your voice sounds. 
Radio engineers have recognized this loud 
speaker problem 
—butit remained 


The 
Upright 


Beautiful concert 
model, finished 
in attractive 
etched ebony. 
I asily hooked In 
on any set with- 
out extra bat- 
teres, 


for the famous 
Dictograph 
sound-scien- 
tists to solve it. 
Into the problem 
they put their 20 
years experience 
in the making of 
sensitive sound 
instruments—the 





Acousticon for 
the deaf; the De- 
tective Dictograph and the loud speaking 
Interior Te lephone. 

Out of three years continuous experiment 
came the Dictogrand Loud Speaker — the 
new type loud speaker based on principles 


Dicto gran d 
The Articulating True Tone 7 


LOUD SPEAKER 





ttt tet, td 


‘Makers of the 
ACOUSTICON 
for the Deaf 





Famous scientists of sound achieve 


New Radio Triumph 


which ultimately every maker must adopt. 
The Dictogrand incorporates two vital fun- 
damentals — an_articulat- 
ing device and an acousti- 
cally perfect horn which 
counterbalance any tend- 
ency for sound to drop 
down out of its intended 
register. Every tone rings 
true and accurate; the range 
is wider; articulation decis- 
ive and annunciation Cleat p15: Moddmaide 
as a lark’s call. with same principles 

The Dictogrand gives 38 the Upright, with 


: : slightly smaller and 
you, without rasp, distor- curved horn, 


tion or metallic harshness 
of any kind, all that your $24.50 
receiving set can take out 
of the air; the most delicate tremolos, the thun- 
derous overtones; the light and swift harmonics 
and soft gradations — all voiced as accurately 
as though the artist were in the room. 

v + 


You’re welcome to a five day free trial 


Dictogrand dealers will gladly place a Dictogrand in your 
home on five days’ free trial—with no obligation to you 
whatever. Write for this liberal offer, giving radio deal- 
er’s name. In our reply, we'll include a supply of our 
famous and popular “ Applause Cards,” if you say so. 





DICTOGRAPH PRODUCTS COR PORATION 
220 W. 42nd St., New York City, Dept [.1] 
Please tell me how to secure a Dictogrand on 
five days free trial. Also send ‘Applause 
Cards.” 


Name 
Address 
Radio Dealer’s N amc 
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Locating Holes in Jigs and Dies 


(Continued from page 108) 


this on the dial indicator of the screw in 
moving from one point to another. 
Another way to overcome an error in 
the feed-screw is to measure the move- 
ment of the table with a Vernier caliper or 
micrometer from some fixed point on the 
machine table to the center of the spindle. 
A simple way to do this is insert a size 
plug in the first hole bored, move the 
table, measuring with the feed-screw to 
the next point, then measure the distance 
from the plug in the first hole to a plug 
that fits the taper hole in the spindle. 
When there is no convenient point of 


known accuracy to start from in laying , 


off holes in the jig, one button can be 
located in the position of the first hole 
and all other locations can be measured 
from the button. After the first hole, use 
a size plug in it instead of the button. 

When laying off or measuring distances 


with the feed-screws, they must be ro- 


tated in one direction only. 

Bushing holes can be bored in the drill 
press when precision measurements are 
not required. Positions are laid out with 
a surface gage or dividers, as in Fig. 17. 
The points are center-punched lightly 
with a sharp punch. Use the position 


indicator in the drill chuck the same as | 
directed for the milling-machine method. | 
When the ball of the indicator is running | 


true, adjust the table until the point will 


bear in each center punch mark in turn. | 


Then drill and bore the holes with an 
adjustable boring head. 


HERE are several other well known 

methods of locating and boring holes, 
but the two I have described here 
illustrate the fundamental principles. 

If the young toolmaker is well ground- 
edin the principles of the work, he need 
have no apprehension about quickly 
learning and using new methods. 

Holes in dies and experimental work 
can be located and bored by practically 
the same methods. 

In laying out angles on work requiring 


great accuracy, the Vernier bevel pro- | 


tractor (Fig. 11) is an essential. 


The ac- | 


. } 
curacy of the best protractor, however, is | 


limited to 1/12 of 1 deg. or 5 min. 
closer angle measurements must be taken 
it will be necessary to use the sine bar 
shown in Fig. 16. This is in itself a 
simple tool, but should be very carefully 
made. It consists of a tool-steel bar 
hardened and ground, all sides absolutely 
parallel. Two tool-steel plugs, carefully 
ground for size, are fitted to the bar. 
The center distance between plugs 
should be an even dimension—5 or 19 in. 
is recommended—tosimplify calculations. 


Where } 


The use of this tool requires a knowl- | 


edge of trigonometry. The bar is clamped 


to the face of a special angle plate, which | 


should rest on an accurate surface plate. 


The plugs are then set with a Vernier 


height gage or size blocks to a height , 
from the true horizontal to correspond | 


with known dimensions of the required 
angle. This angle then can be trans- 
ferred to the work by setting the bevel 
protractor to the sine bar. Any division 
of an angle in degrees, minutes, and 
seconds can be obtained with this tool. 
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EVEREADY 


Radio Batteries 
—they last longer 

















EVEREADY RADIO BATTERIES FOR 


Each one supremely economical and efficient for the use for 
which it is designed—each one made under the supervision 
of the world’s greatest electro-chemical battery laboratory 


Eveready “‘B’’ Batteries 
THERE are Eveready Batteries 
for portable sets where small 
size and light weight are more 
important than long life. There 
are Eveready medium size bat- 
teries that come between the 
small and the standard size. 
There are Eveready large size 
“B” Batteries that afford maxi- 
mum economy and reliability 
of service when used with aver- 
age one, two, three or four tube 
sets. And now there is a newer 
Eveready heavy duty, extra 
large size “B” Battery that gives 
similar economy to owners of 

BUY 


THEM 


multi-tube heavy drain sets 
and power amplifiers. 

For maximum “B” Battery 
economy, buy Evereadys, choos- 
ing the large sizes (Nos. 766, 
767, 772) for average home 
sets, and the heavy duty, extra 
large (No. 770) for multi-tube 
heavy drain receiving sets and 
power amplifiers. For portable 
sets choose the Eveready No. 
76+ medium size, unless space 
is very limited, in which case 
choose the Eveready No. 763 


small size “B” Battery. 


Eveready “C’”’ Battery 
Eveready makes a long-lasting 
FROM YOUR 


EVERY RADIO USE 


“C” Battery with terminals at 
114, 3 and 4% volts. May also 
be used as an “A” Battery in 


portable sets. 

Eveready “‘A”’ Batteries 
Eveready offers you “A” Bat- 
teries for all tubes, both storage 
and dry cell. For storage bat- 
tery tubes, use the Eveready 
Storage “A.” 
tubes, use the Eveready Dry 
Cell Radio “A” Battery, espe- 


For dry cell 


cially built for radio use only. 


Manufactured and guaranteed by 
NATIONAL CARBON CO., Inc. 
Headquarters for Radio Battery Information 
New York 


MT 


San Francisco 


Canadiar itional Carbon Co., Limited, Toronto, Ont 


DEALER 
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“I am not going,’? Randall told 


the men in the overcrowded boat. 
Til stich here and when you get 
to San Francisco ask Cappy Ricks 


to send out a tug to lock for me.** 


“IT?S A REAL TYPEWRITER” 


The Remington Portable has won the endorsement of Peter B 
Kyne, just as it has won the endorsement of prominent people the 
world over—by its outstanding superiority. Its success has been 
phenomenal. 

Many present owners, like Mr. Kyne, have operated other type- 
writers. In the Remington Portable they have found a compact 
machine which meets every requirement, built to do beautiful work, 
and possessing every feature common to the big machine, even to 
the four-row standard keyboard. 

Why should you continue to write in the old-fashioned, slow, 
tedious, long-hand, when witha Remington Portable you can turn 
out a beautifully clear and legible printed page, with far less time and 
effort? It’stimetobuya Remington Portable. Sold by all Remington 
branches, and over 5,000 dealers. Easy terms. ; 

Illustrated ‘*For You—For Everybody’ will 


be sent upon request. Address Department ( 


REMINGTON TYPEWRITER COMPANY 
374 Broadway, New York 
R pag eve ay r 






ter Company of 


68 K 


REMINGTON 


Portable Typewriter 


THE 


Canada, Limited 
ng Street West, ‘1 


RECOGNIZED LEADER-—IN SALES AND POPULARITY 





IS) 
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Inexpensive Micrometer Set Has 
Range of from 6 to 24 Inches 
By Edwin Kilburn 


ODERN machine work and auto- 

mobile repairing require the use of 
accurate measuring instruments, par- 
ticularly micrometers, for the produc- 
tion of satisfactory work. The expense 
of a complete set of micrometer calipers, 
covering all the sizes encountered in 
machine work and motor servicing, is 
usually prohibitive in the small shop, and 
consequently makeshift methods are 
used, with unsatisfactory results. 

The writer designed and made for his 
own use a set of outside micrometer 
calipers, measuring from 6 to 24 in., at 
a moderate cost, considering the efficient 
service obtained from them. 

Briefly, the system followed in con- 
structing this set is that of using a 
standard micrometer head in connection 
with such frames as will cover the range 
of measurements desired. Each frame 
has a measuring capacity of 6 in., each 
inch of range being taken care of by 
means of removable anvils. 

The accompanying photographic re- 
production shows the appearance of the 




















A frame with standard micrometer head and 
anvils for measuring from 6 to 12 inches 


6 to 12 in. frame, anvils, and micrometer 
head. 

The frames are constructed as follows: 
A piece of cold rolled steel, 5/16 by 114 in., 
is cut to the proper length and bent at 
two points to form the frame. The round 
bodies at the ends of the frame are made 
of steel shafting welded to the flat steel. 
The clamping lugs on the round bodies 
are made by welding mild steel pieces 
to the round steel bodies, as shown; these 
clamping lugs are for the purpose of 
securing the micrometer head and the 
frame adjusting sleeve in position for use. 

The frame adjusting sleeve just inen- 
tioned requires an explanation to make 
its use clear. Most mechanics are familiar 
with the type of micrometer using a fixed 
micrometer head and removable anvils, 
each anvil having an adjustment to permit 
its being brought to standard adjust- 
ment. This type of micrometer is a very 
useful tool and the one we constructed” 
is an adaptation of the same idea with 
the addition of the use of an adjusting 
sleeve in each frame, this sleeve being 
adapted to receive the anvils instead of 
their being mounted directly in the solid 
frame end, as in the older type of con- 
struction. 

We also use an individual adjustment 
on each anvil, the idea of this duplicate 
adjustment being that when one set of 
anvils is adjusted properly in one frame, 
any anvil may be used in any other frame 

(Continued on page 114) 
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| Thrill With the— 
| Big Crowd 


OR real thrills, tense moments 
and dramatic situations, what 
cancompare witha football game be- 
tween two great American colleges? 


A crisp fall day, stands jammed to 
the bursting point, bands playing, 
college songs and cheers, stirring the 
very souls of spectator and player 
alike—what could present a more 
inspiring, colorful picture? 

You may not see the game, but with 
MUSIC MASTER attached to your 
radio set you can, in the comfort of 
your home, follow your favorite 
team up and down the field. The 
vivid word-picture of the announcer, 
play by play, will reach you with 
bell-like clarity through this wonder 
instrument of radio. 


Until you hear the voice of MUSIC 
MASTER you have not heard radio 
at its best. Your dealer will send one 
to your home to prove with your 
own set. 


Get a MUSIC MASTER and have it 
ready for the next game. 


Dealers Everywhere 


{Music-Master Corporation: 


Makers and Distributors of High-Grade Radio Apparatus 


10th and Cherry Streets 
Chicago PHILADELPHIA Pittsburgh 


ul S i C Connect MUSIC MASTER 14-inch Model, for $ 30 
in place of headphones. the Home 
as er No batteries required. 4 a gina ~ $3 5 


No adjustments. Dancing 
- RADIO REPRODUCER 
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“Coast to Coast 
reception verified 


by Miraco users 






ist 

















Note: Miraco sets, built 
by pioneer set manufac- 
turers, embody improve 
ments, refinement and 
features used in the most 
costly sets. Every Miraco 
user is an enthusiastic 
booster. Send 

































od for 
Ohio Hears California Bulletin 
1 will compare my [FIVE TUBE OUTFIT] Today! 
Miraco to any set I have 
ever yi t ea UILT for loud speaker reception from stations 
an ( ‘ stations, c . ; 4 4 
ay Phe I FC K KPO thousands of miles distant, through local interference: 
PWX and KGO. Oak. composed of the finest parts; encased in a beautiful hand 
land, Calif. Am listening rubbed solid mahogany cabinet; and fully guaranteed. At 
Mae woe Wt ae $75 the Miraco “Ultra 5” offers unquestionably the most 
Reister, College Corner, astounding value the radio world has ever known. 
Ohio. 


Unsurpassed selectivity, sensitivity, 


Virginia Hears 


Pulman, Wash. range, volume and tone combined 
In one dav I received on Non-radiating, non-howling, non-distorting, easily tuned 
my Miraco, St. Louis, and logged. Equipped with filament switch phone jack 
Minneapolis and Pulman, bakelite panel, bakelite sub-base under which all wiriny is 
Washington.—J. C. Ash- concealed, and other latest refinements. Two stage tune 
ley, Portsmouth, Va. radio frequen amplification, detector and two staves audio 


{frequency amplification. 


OtherMiraco Long Distance Sets nd «4 


42 Stations in 
8 Nights 





In eight nights I have Send for proof they are one of the finest low prronc radio re- 
heard 42 stations on my ceiver Pested and approved by high« radio authoriti 
Mir co ove;r phono- tee tube outfit, $14.35. 3-tube loud speaker outfit, $29.50 
graph attachment.—Earl » loud speaker outfit, se li | mahogany cabinet, $54.50. All 
Sheldon, Morgantown,W. sets pn rn assembled, fac- 

Va. tory-made, factory -tested and 
factory-guaranteed. Send coupon 

P Y ‘ rw fe tect hil o. eee: 
Tennessee Gets Coast now for latest bulletins, and testi- 
: mony of users proving coast to 

to Coast ; ile 


coast reception, 


























My Miraco et works . \% " = 
ee “ie dia: DEALERS —JOBBERS 
LT alle PEs tS Mir: ico Model MW odies 
rom Coast to oast. m d rr one stage of tuned radio fre 
f ¢ \ AGENTS ft 
well pleased. —W. T. ae quency amplification 
Tac ker \damsville, Tenn . Miraco - wonderful tone, quency stages atic I a Oy 
distance-getting ability and ates loud speaker on 
) low 7 s makes them e tations. A four tube ou 
re LCS asy to 
No. Dakota Hears us every state re] 
C. sell. ‘nd coupon for proposi : per and outdistance 
iuba tio n: pias territor esta more expensive Val 
»& : tritory open, beyond ipariso $54.50. 
My Miraco works fin oii ee ee oe oe ee se oe en ee | 
Have heard from coast to MIDWEST RADIO CORPORATION 
coast also many stati 408 East Eighth Street, Cincinnati, Ohio. 
fn Canada and : 
Cuba Ss gale a t ~ r iterature and particulars of your complete lin Mir 
Turtle Lake, N. D. 
( ) Dealer ( ) Jobber 
( ) Agent ( ) User 
“ee. a Pin to letterhead or write name and address on margin 
belou 
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Universal Mandrel with Cone 
Centers Has Wide Adaptability 


| AN ~~ JUSTABLE mandrel useful for 
work that must be turned on centers 
and coes not require a high degree of 
accuracy, is shown in the accompanying 
illustration. This tool does away with 
the recessity of turning up an endless 
number of temporary mandrels for odd 
sized and odd-shaped holes, for which it is 
not possible to use standard mandrels or 
even expanding mandrels, if they are 
available, which often they are not. 
One advantage of this contrivance is 
its great range of adaptability; another 
is its simplicity and the comparative ease 
with which it can be made. It consists 
of 2 spindle formed with centers having 
a threaded portion at one end and a small 
shoulder at the opposite end, and two 





Adjustable mandrel showing dimensions that 
have proved useful, and extra small cone center 


cone-shaped, sliding centers. A series of 
four spacing collars of different lengths 
enable the tool to be quickly adjusted to 
any desired length within its range. 
The range of the device can be in- 
creased greatly by providing a set of 
smaller as well as the larger cone centers. 
The two sizes allow work large at one 
end and small at the other to be held. 
A smaller cone is also useful where a large 
center might be in the way of the tools. 
It is desirable, although not absolutely 
necessary, to harden the several parts. 
The spindle may be made from drill-rod, 





| or, better yet, from some non-shrinking 
tool steel. The centers, at all events, 
should be made from _ tool steel and 
hardened, lapped on the inside, and 


ground and stoned on the faces, in order 
to retain their accuracy. The spacers are 
made from cold-rolled steel, and may be 
case-hardened.—S. 


Inexpensive Micrometer Set 
(Continued from page 112) 


of the set if the frame is standardized 
to the anvil by use of the adjustable 
sleeve, so it is necessary only to set one 
of the standardized anvils in any frame 


but the one it was first set in, to bring 
the whole set to standard in that frame. 


| This greatly simplifies the set, as we 
| use only six anvils for the whole range of 
6 to 24 in., and by making another frame 
measuring from 0 to 6 in. we could cover 
the 24 in. with the one set of anvils, 
four frames and one micrometer head. 
The essential parts at the anvil end 
are the anvil, the anvil locknut, the anvil 
adjusting nuts, and the frame adjusting 
sleeve. The anvils are flattened at the 
| threaded end on one side and a keyis 


provided in the threaded adjusting sleeve 
to keep them from rotating. 

Drill rod is used for the anvils, 
steel shafting or serew stock for 
machined portions of th« 


and 
the other 
set. 


STANDARDS. See pare 33 
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[VAGNAVOX Radio 


BROADCAST RECEIVER 








The new Magnavox TRF-5 Receiver is here 
shown with Magnavox M4 Reproducer, 


The long awaited a0) abana on 


TRE-5 
“Broadcast ‘Recetver s+» :»i sisson si 


consisting of two stages of tuned radio 


Combining supreme efficiency, convenience and frequency of special design, detector and 
: f . two stages of audio frequency. 
beauty, produced at a low cost which brings it 
within reach of all Cabinet measures: height,95 in.; length, 
. ° 


20%2 in. depth, 1434 in. 
a at last is the perfected instrument Without tubes, batteries or reproducer 


$125.00 


permitting you to enjoy simultan- 
eously the most desirable elements of broad- 
cast reception—features which no one model 
ever combined before. 


The distinctive Magnavox tuned radio fre- 
quency circuit is characterized by exceptional 
clearness and volume as well as selectivity. 
The Magnavox Unit Tuner does away with 
all complicated dialing and places the novice == 

on the same footing as the radio expert. TRE-50 





This model is identical with TRF-5 but 
Magnavox Broadcast Receivers and other Magna- ae ; wii colitis esti 
- ° »ncasec n arger carve a 1¢ / 
vox Radio Products are sold by reliable dealers © b m co. R ; 1 
. . ulit-in agnavox pr ucer. 
everywhere. Write for new illustrated catalog. ee ene ee 


Handsomely carved cabinet measures: 
al: eight, 1434 in.; length, 20™% in.; depth 
THE MAGNAVOX CO., Oakland, Calif. me 4 5, CRD 
fee - x : ‘ 4 in. 
New York: 350 West 31st Street San Francisco: 274 Brannan Street 
Canadian Distributors: Perkins Electric Limited, Toronto, Montrea!, Winnipeg Without tubes or batteries $150.00 
11R 
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Keeping the Telephone Alive 


Americans have learned to depend on the telephone, in fair 
weather or in foul, for the usual affairs of the day or for the dire 


emergency in the dead of night. 
a matter of course. 


Its continuous service is taken as 


The marvel of it is that the millions of thread-like wires are kept 


alive and ready to vibrate at one’s slightest breath. 


A few drops 


of water in a cable, a faulty connection in the wire maze of a 


switchboard, a violent sleet, rain or wind storm or the mere falling 


of a branch will often jeopardize the service. 


Every channel for the speech currents must be kept electrically 


The 


intact. 


task is as endless as housekeeping. 


Inspection of 


apparatus, equipment and all parts of the plant is going on all the 


Wire chiefs at 
though miles away. 


time. 


work constantly wherever they are 


“test boards” 
Repairmen, the ‘ 


locate trouble on the wires 
‘trouble hunters,” are at 


needed in city streets, country 


roads or in the seldom-trodden trails of the wilderness. 


Providing telephone service for this great nation is a huge under- 


taking. 


To keep this vast mechanism always electrically alive and 


dependable is the unending task of tens of thousands of skillful men 
and women in every state in the Union. 





AND ASSOCIATED COMPANIES 


BELL SYSTEM 


One Policy, One System, Universal Service 





MAKE BIG MONEY 


CHARGI NG BATTERIES 






ou can easily make $150 to $300 clear 
profit ever month with HB 8 Hour 
fattery co ing Su payment 
Dring compiete uthit y Ir profit 
ea I mall monthly terms 0 
da 1 wy , k Ruarat ee 
Be 3 irting. Write t 
or Bulletin 118 
“HOBART BROS. CO. 
Box Pil Troy, Ohio 








Football for Fverybody 





fan, old or y ikes The Gregg Football 
edly A scientific r sentation of college otball for 
use in Jota inn cards i but 
@ new gam { wit played on % with a 
sma!l t im E: l r is hi 
own Quarterback an lis team a » re footbal 
At your sporting mods de aler or postpaid for $2.50 
Cc. O. D. 10c additic ned. 


ALBERT A. GREGG CO., Dept. S, WEST JEFFERSON, O. 
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card Writing 


Tool Cases 


for Machinists, 
penters and Too] 
Makers; none better; 


thirty styles. Quarte: 
ed oak and metal cov 
ered. Ask for booklet 






“Built for Service’’ 









neat signs 
half the usual t 
Sign Painting < 
as easy as A, B, C. Samples for stamp 


JOHN F. RAHN, D-2433 GREENVIEW AVENUE, CHICAGO, ILL. 


———— 


mee pare 55 
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Car- 


Turret for Small Lathe 
on Simple Lines 
By Frank N. Coakley 


NE of the handiest lathe attach- 
ments the owner of a small machine 
shop can provide for himself is a turret 
yead. The one shown is simple in con 
struction and will be found quite efficient. 
When in operation, the turret B is held 
irmly in place against the tool block of 
the lathe by the center pin A. The move- 
ment of the turret is gaged by the steel 
glocks E, which are set in slots milled at 


Built 








‘ IOTHDAN IN ie 10 THD.AN IN 
bh) heey ceereter 
Ow Ta Sit 
a BEA ed 1 f iiiaiia 


CENTER PIN-MLS. 1 RQ 


’ om H = 
' A eee 
Ke SETSCREW 
y= 
A 








Vy 














G 

Z : 
Sectional 
; Yy Gf, view of the 
g Uy assembled 

é SY 

Ye yy - Ay VY turret and 
+e 3 — Ar detail of the 
¢ None) RE center pin 





1D ' 
ASSEMBLY OF TURRET 


right angles to each other at the bottom 
of the turret. These blocks, which pro- 
ject below the turret, are made a snug fit 
in the slot of the tool block. It is advis- 
able to harden these blocks. 

In operation, the turret is rotated by 
loosening the handle C, which allows the 
spring G to raise the turret until the 
blocks E clear the toolpost casting. The 





turret then may be swung to the desired 
position and clamped in place with the 
blocks E in the toolpost slots. 

The collar H prevents the spring G 
from moving the turret too far,°as the | 
flange of the collar stops against blocks F | 
handle C is 


when the released. The 


Details of 
the cast- 
iron turret 
head, brass 
handle, nut, 
bushing 

spring and 





blocks 
ie nd a 
3. SE ee 1 
blocks F 3410 tHoMta= 9 72 -+ 
are fas- HANDLE-BRASS | RG — 
tened in and a 
| the same wig be 
slots as the a ee 
blocks E. © £8) #8 
The fiange bein a 
on H also 30 wire, BLOCK M 5.4°RG 


The Pilliod Lumber Co., Swanton Ohio 


For You--Mr. Sign Painter 





prevents 
the spring from flying out when the turret 
is removed from the lathe. 

The center pin is threaded on both ends 
and flattened as shown in the detail. The 
end for the nut D has a finer thread than 
the end for the clamping hendle C. The 
pin is slipped into place and screwed 
tightly through the nut D, so as to bind 
it firmly in place. This enables the 
operator to use a stop on the lathe bed in 

(Continued on hpegt 118) 
eee —— 


See page 33. 
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WONDERFUL — circuit made 
A greater by epochal refinements. 
The NEW MJodel B Receiver 
enormously emphasizes the outstanding 


dominance of the EAGLE Balanced 
Neutrodyne. 


Every Vital Part Manufactured 
In the EAGLE Factory 


Every instrument that must carry 
any responsibility for the efficiency of 
the EAGLE Model B Receiver is made 
in the EAGLE factory under the super- 
vision of EAGLE engineers. 


EAGLE Instruments 
ONLY in EAGLE Receivers 


The vastly improved instruments described 
in the adjoining panel Cannot Be Purchased 
Anywhere At Any Price except as incorporated 
in the New Model B EAGLE Receiver. De- 
veloped explicitly for the Eagle Model B. 


INSIST Upon These Advantages 


You want the very latest improvements in 
your radio set. Then you want these Advan- 
tages—multiple switch, ball-be: iring die-cast 
condensers, and the recently deve loped, revolv- 
ing resistor element rheostat. 


Price $175.00 











GET a Year’s 
GUARANTEE 


on the next Set 


YOU BUY— 


The EAGLE 
Warranted 
for ONE YEAR 


Licensed by Independent Radio Manufacturers, Inc., under Hazeltine Patent Nos. 
1,450,080, dated March 27, 1923, and 1,489,228, dated Apri 1, 1924. Other patents pending. 










wes SOAR Ve - 


op LE RADIO cone 
“ARK NEW yeRrset F 


—— 


EAGLE 


Radio Co. 


26 BOYDEN PLACE, NEWARK, N. J. 


SE RRR xe iia 
4 ott My, 





MODEL BS 
A NEW EAGLE ARTISTIC 
CONSOLE CABINET 
Price $100 
An artistic Console cabinet, for 
in Walnut 


the EAGLE, in Americ 
or Mahogany, witl furne-proot 
compartments for battery = 


charger Ask our deal 
Be ou this beautiful in allatio mn 


Ball-Bearing 
Die-Cast , 
CONDENSERS ® 


An entirely new departure in condensers. 
Both rotor bearings are ball-bearing. Rotor 
and stator plates are die-cast integral with their 
support. 














Revolving Resistor 


RHEOSTAT 


The resistor element, in- 
stead of the contact, 1 the 
operating unit in the EAGLE 


rheostat. 


EAGLE 
Multiple Switch 


Instead of several jacks, 
which are inherently weak, a 
smoothly operating multiple 
(filament control) switch ‘ 
controls all battery con- 
nections, 
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Fixture for Holding Studs 


A QUICK-ACTING chuck for holding | 
one threaded end of a stud while 
threading the other end can be made as 
shown from a piece of iron or steel. The 
piece is threaded through the center to 
receive the stud 
eto: and then cut in 
§ COUNTERSUNK two. These parts 
HOLES + are drilled and 
tapped for three 
studs, which are to 
hold them to- : 
gether, and coun- 
tersunk from inside 
~~ BOTTOM PIECE to form pockets 
A quick-acting chuck for the springs ¢) 
that serve to 3 
spread them apart. Bach of the three con- 
necting studs are threaded on one end only. " 
These ends are screwed and riveted in a 
one half the chuck. The opposite ends i 
serve as guides for the other half. 

In use, this device is held in the lathe 
chuck. Then, to release a stud that has t 
been finished, it is necessary merely to 
With the clock in his panel Mr. Kent checks time with the Government signals from Arlington loosen the chuck jaws slightly in order to 

and keeps track of broadcasting schedules. Note the beautiful finish of the Celoron panel. oasis the stud out by hand. This does 
away with the necessity of using an 
alligator or pipe wrench.—G. T. SCHAE- 


W hat Kent says about panels |"""""""~ 


Single Rod Clamps Small Work 
Albert Kent builds his own sets. He © strikingly beautiful appearance. The on Drill-Press Table 
uses instruments of the highest qual- first one, after three years’ hard use, NOVEL method y— 
ity. He has found that it does not © still looks like new. of holding work | 
pay to mount his parts on just any or eee ee ee on the drill-press table 
old radio panel. He writes: : neg 7 oor without clamping it 
menter to begin building his set in is illustrated. <A bolt 
“Having completed over thirty the right way by using the best ob- | or any rod of the 
radio receiver of various styles, | tainable panel—and thatis Celoron.” | right length is placed 
thought vou would like to know of between the work and 


the truly wonderful results obtained Send for Free Booklet the spindle brace of 



































. ve a : ; ‘ the machine. The 
with the use of C eloron yanels. ‘ ce . re qa C1: “ 
| ‘ie For set haa rs We havea spec ial table then is raised 
“By the process of elimination, I free booklet, “Getting the Right against the bolt with 
found that Celoron was the only Hook-Up with ( air a It con- a little pressure; it | 
satisfactory panel. mainlv because of tains valuable hints for set builders. will hold tightly  Forrepetition work 


sts extremely low loss of high fre- Write to pacha 4 A for your enough to resist the 
quency currents. This characteristic torque of drills up to 14 in. For repeti- 


; tion work on small drill presses this is a 


xe 

Opy- Z 

brings in distant stations clearly with pee : Z 
ne a gene | quick method.—H. W. = 

a simple hook-up. I find working | h 











with Celoron a | leasant task and T | 
i an ; an urret for Small Lathe 
every completed receiver Makes a A BAKELITE PANEL (Continued from page 116) | | 


the production of duplicate parts, as the | 


Diamond State Fibre Company |r er ge jae ee he 

















movement handle fine | 
itch of the lower thread prevents the pin | 
Bridgeport P em 
“ p t a., and Chicago, il. from becoming loose when the turret is 
Branc hes in a il Cities Toronto, Canada—London, Englan d released. 
Ce aa opr ra = Four holes are shown in the turret. It 
H w to M: ake cot a Sm all Chemicz ‘ ‘ oe 
st ; sain Electric Bells would be possible to use five or six, if the 
teeta A complete tre I il worker in installing, } ° . 
_ ms “ operating and testing "bell circuits, burglar alarms. ther work is not too large. In making the 
faymond Francis at I reatise ¢ ne her ay itus <—e th electric be | : 
the easenti lementat istry. The edt tions tor building ‘the apparati ‘lappea | head, the holes should be bored with the 
of tl 1 t ical « he experimenter particularl | idee a »l iy re ». Me . 
experiment Price: 7h conte aye 124 pp. Fully nga asleweie Pie a ae A a —— in ogee me og o 
which itis being made. <A good plan is to 
niiaied Science Monthly POPULAR SCIENCE MONTHLY pein Sey 6 er ke ae 4] 
50 Fourth Avenue New York | use a boring Dar on the centers. After the 


250 Fourth Avenue New York City, N. Y. 





holes have been drilled, mark the cross 
slide, so that the turret can be reset in the 
proper place after it has been removed 
| from the lathe. 

If a larger turret is required than the 
one shown, the toolpost T-slot will govern 
the dimensions, which should be increased 


— —————— proportionately. The turret shown, how- 
ITS THE POINT. HAS EIGHT GROOVES FOR INK TO FFFN ever, is a husky one and will stand up 
Imported from Japan. ‘It makes Carbon gy sag george forl year. Hustlers Making $20 Daily! , SE ie Ree Ate Sire 
Mon refunded if you don’t think it’s the bes ver wrote with Up to 150 per cent Profit. Send for unader fairly heavy WOrk. 
juantity price list and distributing plans Fr. ‘gPORS. - Co.. 199 S. 4th St.., Lesueur Certer, Minnesota 








oe; 


[Sells for $1. 25. Agent’ S som G5 ¢.!  Bembee “Fountain | 


Pen with Stylo Po'nt 
SCREW CAP PEN RETAINER FITS INTO BARREL 
ABSOLUTELY \_FRICTION-TIGHT PREVENTING TWISTING OF TUS 
NON-LEAKABLE 
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Soft, Mellow Light and 
Clear, Natural Tone 


Simply attach the light cord o} 
the Radialamp to any socket and 
switch on the light. The result is 
a soft, restful, mellow glow. Then 
attach the Radialamp to your re 
ceiving set—just as you would 
attach head phones. Instantly the 
room is flooded with music — 
amazingly clear, flawlessly nat 
ural—the most perfect tone re 
production known. No extra bat 
teries vequired—-no adjustments t 
mabe 











© 1924 by R. 
Wheelan 
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\" Art and Science Meet in This 
i’ Amazing Radio Loud-Speaker 


OTHING in the history of Radio has surrounding the light globes into the taut parch- 
N created such a startling sensation as ment shade, whence it issues with a pure, flawless, 
this amazing combination loud speaker uman natural tone. The principle of sound 

and library table lamp. reproduction here used is far in advance of any- 
: thing ever before devised in the construction of 

It is not merely a good loud speaker. It is loud speakers. And its soft mellow light and ex 
an infinitely better loud speaker. It is not  quisite beauty of design gives it a rare value as a 

















=| USER PRAISES merely a good looking table lamp. It is a table or reading lamp, 
Fe RADIALAMP thing of extraordinary artistic beauty—an By attaching a long wire to your receiving set, 
_“We have had a few object of pride in the finest homes. the Radialamp can be kept in another room it 
nice days in the last desired. And the cost is no more than you 
two weeks or enough - F Thee : 2 
to denmeisate: that Two Marvelous Features for pay for either a loud speaker or lamp bought 
you have not exagger- separately. 
ated any when saying Price of Either One . 
your lamp speaker was But you can’t realize how remarkably and beau- 
the best in the world. exe “s Ae ; OR “¢ oa . SH ERs, . 
I would not take a Comparison with ordinary horn, box or cabinet tifully these two great features have been com- 
hundred dollars for loud speakers instantly shows the vast superiority bined in one until you see and hear the Radialamp 
yd Bed — rend of the Radialamp. The sound is transmitted ior yourself, Ask tor a demonstration at your 
Be another, Every one through a perfected unit concealed in the base of — dealer’s today. You have a delightful treat in 
heard it are loud in the lamp, and amplified through the tapered tone store for you. Or if your dealer hasn't it, just 
their praise of same. chamber to the “sound mirror’’ in the top of the  fillin and mail the coupon. It will bring you com- 
__, W. R. Cooper, shade. Here it is deflected through the warm air _ plete information. 
Bishop Apts., . 
P. O. Box 72 
Easton, Pa. 
Sckaniscts cae eae RADIOLAMP COMPANY 
enthusiastic letters received. 








eeeeammeneaand Dept. 211 334 Fifth Avenue New York 
ON SALE AT LEADING RADIO STORES EVERYWHERE = a 


RADIOLAMP COMPANY, 


— 211, 334 Fifth Ave., New York 


| send me at once com] ple ‘te information abou! 
| ac hadi lem p loud speaker. 
Pp = 
| 
| Address 

© LOUD SPEAKER , — 


TRADE MARIC 
ity state 
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You—yourselves can build 
this Dragline that really digs 


little 
then swings 


UST imagine! a perfect 
Dragline that digs, 


its load and dumps it like the mode 


dragline shown above. 
You can build and oper- 
ate one yourself, if you 
have Meccano engineer- 
ing for boys. And when 
you are through with it 
you can build dozens of 
ini models- sky- 
scrapers, bridges, 


watchout towers, 


cranes, 





gineering parts in miniature; gears, 

pulleys, couplings, girders, beams, 
1 and can be put together in any 
number of models. They 
are strong and accurately 
made and fit together per- 
fectly, so that the ma- 
chines work easily and smoothly. 





You don’t have to study to 
build with Meccano. [or with 
each set is a big book full of pic- 
ture ce 1OW1INE just how models 

gether. 


For sale at most de 
faramebiles This Book Sent FREE partment, toy, hard 
even, with the your name and addres 3S Wi hose of three ware and Ay NENG 

pe ea nd we will send you free our new goods stores. Sent 

same Meccano  bock. “The Maric C: .” which tells all about direct on receipt of 
outfit. Meccano and the j of M ccano_ building. price if your dealer 
a eee MECCANO COMPANY, INC. cannot supply you. 


Division K-1, 


parts are real en- Jn Canada: 


Meccano, Ltd., 45 Colborne St., 


Elizabeth, N. se Prices of outfits from 


$1.00 to $45.00. 


Toronto 


MECCANO i 


ENGINEERING FOR BOYS 


ga IMPORTANT NOTICE 
Not all construction toys are Meccano 
Meccano is the original Stee! Construction Toy, 
has the greatest variety of parts and builds the 
most models. 





Insist on the genuine Meccano 


This label ts on every box 











rd 
* 
7 


MECCANO 

COMPANY, Inc 
Div. K-1, 

Elizabeth, N. J. 











How to Become a Successful Electrician 


By Prof. T. O’Conor Sloane. The stuc lic s to be fol ved, 
methods of we ork, field of operation an io Sa m nt 
of the succe il electrician are p - ted nut and tully ex 
pla d 02 p I trate > rice, $1.50. 
POPULAE R SC ace MONTHLY 


250 Fourth Avenue 


NEW YORK 


Building and Flying an Aeroplane 
A practicé a handbook co vering the desig 
structi nd operation of aeroplanes a 
Cloth, 1: oh means 50 ill, ustrations. 
Pr rice, $1.60 Postpaid 
| POPULAR SCIENCE MONTHLY 
250 Fourth Avenue, New York City 


1, Cone 
nd gliders. 








“Buzz Boice” Makes = ouy to 


Hundreds of ar you ve wal 
It easily w th a 


This sturdy pre n mac 
rabbet, tenon ar ¥ perform many ot 
ease and accuracy. Saws 1!»-incl 
Driven by '4 or 44 h. p. motor attache 





stc 





Write for descriptive folder on bench saw 


Laughs at 





Baton Crane Junior Bench Saw on 


ne will saw, 


d to any lig 
SOLD ON MONEY-BACK GUARANTEE 


, band saws 


howe Things 


1ake can be 





sand, grind, 
her operations with 
ck, ete rid flor os we 
ht socket. 


miter, 


and jointers, 








Labor W.B. & J. E. BOICE, Dept. PS. 11, Toledo, O. 
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Jig Adapts Drill Press for 
Facing Operations 
i@ THE small! shop the need for another 
lathe often is felt. Asarule, a dri! 
press is to be found idle, and this can bh 
used for certain classes of work in connec 
tion with the jig that is illustrate 
below. 

The size of this jig, which is designe: 
especially for facing operations, is gov 
erned by the drill press on which it is to bx 
used, therefore no dimensions are give: 
for it. 

The jig body is cast iron, with a hu} 
about 11% in. larger than the drill-press 
spindle. A tapered hole is shown, but if 
the drill press has a straight spindle, pro- 
vide the hub with a hole to suit and tap 
it for a setscrew. 

A T-slot is planed through the body as 
indicated and four holes are drilled and 


DRILL-PRESS 
r HOUSING 


£ ‘al 
JIG BOOK 


SPINDLE 


TAF 


(FEED 








(POUOGOIGOOR GoosoCoNoNG 


j 

R 
ie es ee OCOOO0C! 
Sa ceili kinbtespnien 
} sill a S 





























| z FD ACR 

| iF > A ICREW 

TOOL- “CUTTING TOO: 

} HOLDER ; 

| | ge DRILi- PRESS 

| “I | | FACEPLATE 
a. | 
} | } 
| BRACKET a 


This drill-press facing tool is moved auto- 
matically by a star wheel on the feed screw 


tapped to take the screws holding the end 
plates in position. The feed screw is 
| threaded 16 or 20 threads to the inch 
and turned down at the ends to form 
shoulders, which fit against the 
plates. 

A star feed wheel is pinned to the end 
of the feed screw. A bracket is fastened 
to the drill-press faceplate, and this holds 
a feed pin in such a position that it 
comes in contact with the star feed wheel 
as the jig revolves and thus turns the feed 
screw. 

The tool-holder is a block of steel, made 
a sliding fit in the T-slot. It is tapped to 
an easy fit for the feed screw. A hole i 
provided for the cutting tool, which is 
held in position by a setscrew.—F. N. C., 
Buffalo, N. Y. 


end 





Improving Electrician’s Fish 
Wire by Ball on End 
N INSTALLING a headlight turbine 


generator in a locomotive and wiring a 
headlight on an accommodation coach, 
there point where it seemed im- 
possible to get a fish wire through th« 
bends in the flexible steel conduit. The 
wire had a closed loop, but it would not go 
through in an hour of maneuvering. 
Finally I took the fish wire to the shop, 
wrapped No. 18 bare copper wire around 
the loop, tinned and soldered it, and 
dressed it down with a file. This formed 
a smooth ball about % in. in diameter 
on the end of the fish wire, which could 
be pushed through the conduit.—S. H. 
SAMUELS, Oakland, Calif. 


Pave seed 


Was one 








See page 33. 
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Simple Lathe Fixture Aids in 


Turning Large Radius 


CHEAPLY constructed radius-turn- 
ing fixture is shown in the accom- 
panying illustration. For turning large 


| form milling cutters and similar work, | 


where a 


_number of +901-cARRYING ARM 


| pieces are 








duplicate 


required, 
this fixture 
gives excel- 
lent ree 
sults. 

It is made 
entirely of 
steel. The 
arm that 
carries the 
tool swings 
on a stud A radius tool for 
and the duplicate work 
distance 
from the point of the tool to the center of 
this stud is the radius required to be 
turned. A square slot in the end of the 
arm is provided to hold the toolbit. 

The tool may be fed right and left by 
manipulating the knurled thumb-screws 
on the sides of the fixture—S. L. 
RoBERTS, Hoboken, N. J. 








Adjustable Centering Tool 


HE illustration shows a simple ad- 
justable device for centering round 
stock up to 14% in. in diameter in the 
lathe. It will center any number of 
pieces accurately and rapidly. In use, the 
drill is held against the center while the 
piece rotates in the 
V_ block, which is 
adjustable for any 
size shaft up to the 
limit mentioned. 
The device re- 
quires one piece, A, 
of cold rolled steel 
1 in. square and 3 in. 
long, and one piece 


TAILSTOCK SPINDLE 





214 in. long. In one 
end of B is cut a V, 
For centering which serves as a 


round stock steady-rest for the | 


shaft. This piece is 
fastened to A with the thumb-screw D, 
which passes through an elongated slot in 


| the drill-holder. 





The drill is fed to the work by turning 
the handle of the tail center. Two plates, 
C, made of 14% by 34 in. cold-rolled steel, 
act as guides for the adjustable V block.- 
S. A. ASQUITH, Los Angeles, Calif. 





Welding Torch Heats Rivets for 
Chassis Repairs 


HEN a few rivets are required, as 
when working on an auto chassis, 
it is not necessary to light up the blow 
forge. They can be placed on a piece of 
fire brick and heated with the flame of the 
welding torch one at a time, as they are 


needed. This is a quick and convenient | 
method and a great time-saver when only | 
a small job is to be done. 








of cold rolled steel, | 
B, 1 in. square and | 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 
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Why Not 


Accept this test now? Find out if this Shaving 
Cream is all that men claim? 
By V. K. CASSADY, Chief Chemist 
GENTLEMEN: 


byes other day a man wrote in to thank me for the 10-day tube his wife had sent 
in for! 


90% ‘of the men who come to Palmolive Shaving Cream start from that point. 


_We rest our case on a test. A test we send you free. Won't you do me the 
kindness to mail in the coupon and to make it? 


Excels in 5 big ways 
Palmolive occupies a unique position in its field. 


_ It represents the experience of 60 years in soapmaking . . . the best men know 
in that field. Over 130 formulas were discarded before the right one was found. 


It embodies 5 distinct advantages: 





1—Multiplies itself in lather 250 times. 

2—Softens the beard in one minute. 

3—Maintains its creamy fullness 10 minutes on the face. 
4—Strong bubbles hold the hairs erect for cutting. 
5—Fine after-effects, due to palm and olive oil content. 


Now a test—please 
Now in justice to yourself and us, we ask the courtesy of a trial. 
It may bring you a new conception of shaving 
Mail the coupon for free 10-shave tube. Detach it now before you forget. 


To add the final touch to shaving luxury, we have created Palm- 
olive After Shaving Talc—especially for men. Doesn't show. 
Leaves the skin smooth and fresh. Try the sample we send 
free with tube of Shaving Cream. Clip coupon now. 


PALMOLIVE 
‘SHAVING CREAM _~% 


- aa \ 
= A y 
-t i sl = . \ 
<reth te eA. a ND 

a | T ‘ % “ “ A) 
10 SHAVES FREE 
, pa\ : and a can of Palmolive After Shaving Talc 

5 s simply insert your name and address and mail to Dept. B-921. 

| FF Z ay Address for residents of Wisconsin, The Palmolive Company (Wis. 

9A Z Corp.), Milwaukee, Wi Address for residents other than 

en GE g _S : Wisconsin, The Palmolive Company (Del. Corp.), 3702 Iron St., 

4 a Ill 
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Wan What a Difference: 
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-1§ your 
stg. ” 
Irying 





2K you having trouble with your set 
A reception ruined by distortion, by 
oises—can you get only local st = yns? 
Do these two simple t] ings. Replace your present 


rrid |e ak with an Electra id Cet sya Leak ol the 


proper resistance, and put an Electrad Audiohm 
across the secondary of yout audio transforms 
Station vou never before heard will cc | 
loud and clear as a bell. Ge ickling, frying sound | 
will disappear as if by magic if that is your troubl | 
EKlectrad parts are on is by most all good radi 
dealers. If your dealer cannot supply you, ordet 
direct, giving name of your local de aler. 
ELECTRAD, Inc. 
Dept. U 428 Broadway New York 


MAKERS OF 
Hydrogrounds, Glass Grid Leaks, Variable Grid Leak and Con- 
denser Combined, Grid Leak Mountings, Lightning Arresters, 
Aerial Outfits, Fixed Resistance Units, Indorarial, Lamp Socket 
Antenna, Variohm, Lead-In, Resistance Coupled Amplifier 
Kits, Verni Tuner. 


Se Sm OIL BURNERS Ste SW 








nomical, convenient 





ness, plus. 


Convert any cook stove, range or heater into a real gas 
stove. OXO-GAS. the cheapest, cleanest and mostefficient 


Heat, plenty of it, in base 
burner or heating stove. 
Clean, satisfactory, eco- 


s 
steam heat. Brings happi- 









fuel known to science, is made right in your own stove wD f 
from kerosene or distillate and air. Burns a pure, blue ae 
flame of high heating intensity as silently as city gas. 


Send for catalog illustrating and describing 
twenty different, distinctive designs of oil burners 
forFurnaces,Cook Stoves, Heating Stoves, 
Base Burners, Hot Water Heaters,etc. 43a 
AGENTS Some choice territory for 
WANTED OXO-GAS agencies still 
open to thoroughly responsible parties. 
Yourown locality may yet be unassigned. 

Burner in ee en 


GLORIA LIGHT co. minetes, lasts a lifetime, pa ye daily di 


103-11 North May Street, Chicago, Illinois tdends in saving health and happiness 
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| diamond are used most, 
| erystals of carborundum will serve effi- 


| carded triangular file, 


| to use a brass 


Secrets of Success in Working 
with Glass 
By Ernest Bade, Ph.D. 


LTHOUGH glass is one of the most 
difficult substances with which to 


| work, there are innumerable uses for it in 
| the home workshop. 


To cut glass, both a steel disk and a 
although larger 


ciently. If the glass is to be shaped in 
odd angles, it may be cut with a pair of 
scissors, provided it is not too thick. 
Place the glass in a pail or basin of water 
and cut under water. A smooth edge 
cannot be obtained and the edges will be 
slightly jagged. Remember, while cut- 
ting under water, that the glass will only 
be roughly shaped, but even this is a great 
aid where no other method can be em- 
ployed. 

Drilling holes in glass is not so very 
difficult. The old method utilized a dis- 
ground to a sharp 
triangular point and used in a brace with 
slight pressure. The point of contact 
was moistened with This 
was a tedious 


turpentine. 











job. 
The more 
recent way 


and one that 
is quicker is 





iS att i 
glass u 
wate 





I 
(above) and 
bolting a 
glass cover 
together 


at left 


or copper tube with thin walls instead of 
a file. The tube is placed in the brace 
and drilling is accomplished with pow- 
dered carborundum as a cutting agent. 
A guide of wood keeps the tube properly 
centered. Use slight pressure and keep 
the glass cold with turpentine to prevent 
cracking. 

It is possible to use a motor or a drill- 
press as a driving agent, and then it be- 
comes a simple matter to drill a number 
of holes for glass radio cabinets and 
similar work. 

Canada balsam, thick varnish, or thick 
resin solution, the resin being dissolved in 
hot turpentine, may be used to make 
ground glass transparent. This is of 
special value to the photographer. A 
small, round transparent hole in the 
center of the ground glass of the camera 

can be used most effectively for focusing 

sharply with the aid of a hand lens. 
Place a drop of the solution on the ground 
side of the glass and cover with a very 
thin piece of clear glass. Let it harden 
and scratch off the surplus cement. 

It is also possible to imitate ground 
glass. For this purpose a varnish is 
made of a teaspoon of gum sandarac, 1/5 
teaspoon of gum mastic, % glass of 
ether and 14 glass of benzol. When dis- 
solved, pour on the glass to be frosted, 

(Continued on the next page) 


See page 33. 
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Secrets of Success in Working 
with Glass 


(Continued from preceding page) 





ewan BLACK & DECKER 
n pt brats in QUARTER-INCH 
* PORTABLE ELECTRIC DRILL. c 


tions should be closely followed or the 
mirror finally obtained will be patchy. 
* First, clean the mirror. It must 


sé 
a be perfectly and absolutely clean. Wash ‘With the Pistol Grip and Trigger Switch” 



























































- it well with soap and water and rub dry 
ot with a clean rag. If necessary, dip the 
ei glass in a solution of potassium bichro- 
. mate in a glass tray. Dissolve as much 
ne as possible of this chemical in cold water 
ae and for each glassful used, add about two 
: medicine droppers full of sulphuric acid 
9 and mix. Let the glass remain about 
at five minutes in this bath and then rinse 
“fl under the tap for In ‘Canada 
; two or three min- 
y | utes. Dry with 
ad | a clean rag. 
i | Pour on a little 
th acetone or wood A 
et alcohol and pol- { 
ae ish the glass with 
= the Tag. Bench Drill 
When the glass, ing Stand. The 
or at least that drill can be in- 
serted or de 
tached quickly 
| by means of 
handle clamp. 
| Waxing a . ” $12, 
card board f-- Grinding Outfit-— Consists . 
Le ee f of stand which can be fast- In Canada $16 
= | (above) and ened to-bench top, arbor 
mixing solu- with clamp washers and 
ng Seite Mie ceo nut, and’grinding wheel. 
Je | ing a mirror $3=1n Canada $4 . e : 
hei (at right) E ‘ POF... : A : 
inc | i ee * cea Miles iat ileal as : y ae | 
res side which is to receive the silver coating, | le fa wa renee ‘  Wrig 
et is perfectly bright and spotless, take great | a . A 
| care not to touch it with the fingers. | oF Do You Make Things for 
Place the glass in a tray of such size es . 
4 that 14 in. or less is left at the edges. If ; , Your Own Home : . 
ol . ae. aie ‘ P ; 4 FS : 
a tray is not at hand, make a cardboard : x : F i 4 
Ace tray to fit. This should be made of one Do You Build Radio Sets ? 4 
Ww- piece, about 1% in. high. Melt wax or | ‘ 
ng. € € } € > ¢ > > j > } xj a > E fs 
ah paraffin and coat the entire inside of the fi Do You Work on Your , 
: tray; then place the glass in it. a . V 
ep Carefully prepare these solutions: First Ve Own Automobile ? 4 
ont dissolve 14 gram of silver nitrate in 200 | & i y 
. cubie centimeters of water and add 14 | we iM 
a gram of Rochelle salts. When dissolved | Thies BLACK & DECKER. y 
1c and after it has been brought to the | Pa i 
ber boiling point, filter through a filter paper. s QU ARTER-INCH PORTABLE 
ind Next dissolve 1 gram of silver nitrate in BS ELECTRIC DRILL will save you an Ff 
: 100 cubic centimeters and add strong is F 3 2 . 
= ammonia water, drop by drop, until the fe immense amount of labor and will | 
in me Bee AE ea, : < 7 ae Bd , 
Pe brown precipitate first formed is re dis enable you to turn out work to be 
aa solved. Add 34 gram more of silver nitrate  . 
of and add 100 cubic centimeters of water. P proud of. 3 
A Filter this second solution also. 3 ; : ? 
the Then take equal quantities of these ; You will find it one of the most } 
era two solutions. mix with a glass ‘ f : . 
eit wo solutions, mix with 1 glass rod and useful tools in your kit. 
pour the mixture quickly but gently over f e 
“ns. the glass to be silvered. Leave in the | i 4 O 
und solution for two or three hours or over- * & rder one now. 
ery night. Then take out the glass, hold | : 
den over the tap and let a gentle stream of | 
° . | Breer 
water run over it for a few minutes. nie Teeter 
und Stand up to dry. Afterward apply a ’ » CD 
1 thin — of ws aang varnish, Orders and inquiries may be mailed to 
. using a soft camel’s-hair brush to avoid | a 1 ~ 
of scratching the silver. B “THE BLACK & DECKER MFG.CO. 
dis- Wash your hands thoroughly after | he 700 Pennsylvania Avenue, Towson, Maryland 
ted, using the silver nitrate, and if stained, dip | ps 
the fingers in dilute ammonia water. 
© This seal on a radio or tool advertisement signifies the appreval of the INSTITUTE OF STANDARDS. See page 33. 
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$20.00 Value 
Our Price 


Overcoat 


HOME WORKSHOP DEPARTMENT OF POPULAR SCIENCE MONTHLY 


Moleskin Cloth 
Raincoat 


and 


Combined 


Send only $1 with 
coupon for this 
stylish top coat 
and raincoat 
combined. Made 
from good weight moleskin cloth, 
a smooth, soft-finished material re- 
sembling chamois leather. Warm 
and comfortable. 


Guaranteed 
Showerproof 


Swagger double - breasted 
belted style with stylish 
plaited patch pockets. Ad- 
justable strap on sleeve. 

Yoke back with inverted 
plait gives the coat plenty 
of fullness. Collar can be 
converted into military 
style, buttoning close up 
to neck or worn as shown. 
Ventilated armholes. Ivory 
buttons. Backed with 
plaid fast colored woven 
lining with rubber coating between. 

All seams sewed, strapped and 
cemented. 45 inches long. Sizes 34 
to 46. Rich Leather Brown shade. 


Order by No. F-19. Terms, $1 
with coupon, $2.00 monthly, 
Total price, $12.95. 


6 Monthsto Pay 


Open a charge account with 
us. dressed up in this 
coat, rain or shine, and pay 
only a little each month. 
Send only $1.00 now, but act 
quick as the supply is limited 
atthis bargain price. 





Down 





o 

© 

DEAFNESS IS MISERY 
I know because I was Deaf and had Head 

Noises for over 30 years My invisible Anti- 


septic Ear Drums restored my hearing and 
stopped Head Noises, and will do it for you. 
They are Tiny Megaphones Cannot be seen 
when worn. Effective when Deafnessis caused 
by Catarrh or by Perforated, Partially or Wholly 
Destroyed Natural Drums. Fasy toput in, easy 
to take out Are “Unseen Comforts.” Inex- 
pensive Write for Booklet and my sworn 
statement of how I recovered my hearing 


A. O. LEONARD, Suite 301, 70 Sth Ave., New York 


We Pay $8 a Day 


ren Ge INE pied 
money sure every day. 
oO llecting or deliverin 
ipital needed 
to orders, low priced 
Kverybody can afford one. 


$60 a Week Easy 


(,reatest musical invention 
the world has ever known 
Carry it with ) 

her Built-in 
like fancy 1 
Case Play ny 
bully guaranteed 

re than machines costing 
im your spare time ee 
profit é 
making $8 to $ Write forsample 


PERRY-LUDLOW Fi S-6847, 











orders 
His 
hundreds of represent: eee 


) times its price. Take 
ok 43 orders in one week. 


and territ 


Dayton, Ohic 
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Elmer Richards Co. 


Dept.1788West 35th St., Chicago, III. 


I enclose $1. Send Moleskin 
Cloth Coat No. F-19. Size_....__._..._...__. 


If I am not satisfied when I receive the coat I can re- 
turn it and get my $1 back. Otherwise I will pay 
advertised terms, $1 with coupon. $2.00 monthly. 
Total price, $12.98. 


PR vaneninswons 


Address 


Post Office-_- State 


Clearxe:’/ 


Your Skin Can Be Quickly Cleared of Pimples, Blackheads, | 
Acne Eruptions on the face or body, Barbers Itch, | 
Eczema, Enlarged Pores and Oily or Shiny Skin. | 


FREE “ Write today for my FREE BOOKLET, 


A CLEAR-TONE SKIN,’’— telli how 
cured myself after being afflicted 15 years. 
E.S.GIVENS, 153 Chemical Bidg., Kansas City,Mo. 














Saws Logs — Falls Trees ~ 
ao Buzzes Branches 
—Does Belt Work 
10-YearGuar- 


| Saws 1§CordsaDay! 


—Easy with the OTTAWA Log Saw! Wood 
selling for $3 acord brings owner $45 a day. Use 
4H. P. Engine for other work. Whee ay ery 
easy to mqye. Saws faster than 10 men. Shi 
from fact6ry or nearest of 10 Branch houses. 
for FREE Book—‘*Wood Encyclopedia’’—today. 
QTTAWA MANIIFACTURING CO. 
1801-T Wood Street Ottawa, 
Room 1801-T Magee Bidg., Pittsburgh, 
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| 
| 
| 
| 
| 
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| containing 


| a thick coating. 

















Building Sheet-Metal Tanks 


ie THE building of any machine that 
requires a water vat or tank, a gal- 
vanized sheet-iron tank is generally the 
most practical kind to use. A wooden 
tank will warp and leak, while a meta! 
tank has neither of these faults. The 
same holds true in regard to watering 
troughs, tanks for gravity water systems, 
and other tanks necessary on a farm. 
The average constructor has not the 
needed tools to make the customary 
lock-seam joints and thinks a metal tank 


END 
BOTTOM, Me 
= . < 7 h 
BEND HERE > 
END si 
SOLDER } 
| P-SHEET IRON 





—— 


S| 


metal tank for farm use 


A serviceable 
made almost as cheaply as a wooden one 


rather costly compared with a wooden 
one. This is not the case, however, as 
will be found if one builds the tank by 
the method illustrated. 

Generally I use 3 by 3 in. corner posts, 
2 by 3 in. side and end pieces, with 2 by 
2 in. braces, if the tank is a large one 
The joints are held by 3¢-in. lagscrews. 

With such a substantial framework, 
very light weight sheet iron can be used, 
thus cutting the cost down to that of an 
all wood tank. Lock-seam joints are 
unnecessary; the sheet iron is cut, bent as 
shown, and nailed in place within the 
woodwork. Solder is then run along: the 
lap seams and over the nail heads. 

The result is a tank that will not leak, 
even after it has been allowed to dry out. 
It will not warp and is lighter in weight 
and better in appearance than a wooden 
tank.—JONAS BYBERG, Silverton, Ore. 





Cork Paint Reduces Dampness 
on Water Pipes 

NV OISTURE in the air often condenses 
i on cold-water pipes that run through 
a warm room. This difficulty sometimes 
may be overcome simply by giving the 
pipes or other metal surfaces three or 
four coats of paint. A much more certain 
method, according to Henry A. Gardner 
of the Scientific Section of the Paint 
Manufacturers’ Association of the United 
States, is the following: 

Give first a priming coat of metal pro- 
| tective paint, then a coat of spar varnish 
whatever color pigment is 
desired. Before the varnish dries, press 
ground cork against the surface to form 
When the varnish has 
dried, two coats of oil paint or enamel 
complete the finish. 





Prizes for Photographs 


F YOU have made or are making 

any article with the aid of POPULAR 
SCIENCE MONTHLY’S blueprints, don’t 
fail to make a photograph of your 
handiwork. Then send usa print. We 
are always glad to see such photo- 
graphs, and for each one considered 
worthy of publication we will pay $2. 
Address the Home Workshop Editor, 
Popular Science Monthly, 250 Fourth 
Avenue, New York. 











See page 33. 
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You are assured of the accuracy of the 
answers in THE Pocket GuipeE ‘ro Science 
because it has been edited by Dr. FE. F. Free, 
the distinguished author of “‘The Story of 
Man and His World.” Dr. Free has a re- 
markable genius for condensing the known 
facts about scientific questions into vivid, 
easily remembered paragraphs. 


FREE 


THE POCKET GUIDE TO SCIENCE is 
not for sale. It is offered to you absolutely 
free with a 14 months’ subscription to 
POPULAR SCIENCE MONTHLY. 

In THe Pocket Guipe to Sen NCE you 
get full information of all that the scientists 
have discovered up to the summer of 1924. 

Poputar Science Monrrury “carries on” 
where THE Pocket GuIDE To ScIENCE leaves 
off. The Pocker Guipe gives you all the 
information up to right now— PopuLar 
Science Monruty will give you all the im- 


portant, interesting and new discoveries of 


science for the next 14 months. 
In every issue of Porutar Science 
+ ioe inna dozen or more important arti 
les that explain and picture the most fascinat- 
ing and significant new cg ggecet) ts, dis 


coveries, and undertakings in exploration, 


POPULAR SCIENCE MONTHLY, 250 Fourth Ave., New York 


In engineering, 
medicine, 


And there are al sO 
dred or more artic le S des 
tant new 
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a frog to see 


or grace a library table. 


POCKET GUIDE 


Your Name in Gold 
~on this Wonderful Book 


in health, in electricity, in 
and in every branch of science. 

in every issue, a hun- 
cribing the 
branch ot 


’ 


mpor 
ImMpor- 


Inventions in every 








A Few of the Hundreds of 
Questions Answered in the 
POCKET GUIDE TO SCIENCE 


Why does static interfere with radio message 

What gland makes people grow tall or keey 
them short? 

Why do we grow old? 

What is the safest stimulant? 

What is the function of the liver? 

Why are tears salt? 

Cc an energy be destroyed? 

Why can’t you skate on glass if it is smoother 
than ice 

How do elf winding clocks work? 

Why does an iron ship float? 

Can we see atom with a microscope 

What are electrons 

Is electricity a form of matter 

What is a crystal? 

How large is the univer e? 

Why do the stars twinkle? 

How do we know what the stars : 

Is the inside of the earth molten? 

What is an electric spark? 

What makes the noise of thunde 


> 


e made o 











Send no money, just the coupon. If within 
10 days after you receive the book and 
magazine you decide that you are not satis- 
fied in every particular you may return 
them and your entire payment will be re- 


MONEY funded promptly and without question. 
Could any offer be fairer? 


Name 
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Into THIS one brilliant book of 280 pages have 
been condensed the outstanding facts that scientists have 
discovered since Aristotle, the father of science, dissected 
what made its heart beat. 

How often have you wanted to know about the won 
derful discoveries in science that have so changed the 
world we live in... the secret of radium . . 
of the atom . .. the origin of the earth! 

Or you may have wanted to know why glass is trans 
parent... how fireflies produce light . . . why the grass 
is green, .. if radio waves move in a straight line ? 

All of these questions, and hundreds of others, have 
now been answered, for the first time, in one book— 
THE POCKET GUIDE TO SCIENCE. 

And you can get this wonderful book absolutely free? 

All that you probably will ever want to know about 
science is told in this one book that will fit in your pocket 


about the world we live in are made instantly available 
to you in simple question and-answer form in THE 
TO SCIENCE, 







POPULAR SCIENCE MONTHLY 
250 Fourth Avenue, New York 


I accept your offer of Toe Pocket Guipr To Science and a 14 
months’ subseripti n to PoPULAR ScIENCE Montaiy. I will pé 
the postman $2.95, pl the few cents’ postage vhen he delivers the 
Pocket GuIp nd the first i f PopuLAR ScrENCE MONTHLY 
If the book and magazine are aca fully satistactory to me 1 vil 
return them within 10 day \ ire to promptly refund my) 
full payment. Please stamp my name in gold 





the romance 


The curiosity satisfying facts 


































activity—page after page filled 
with ph tograph: and de scriptions that show 


} ' 1 
mechanical 


you how you can save money 1n the shop, 
iround vourcar,in your store,omce and home. 
But all this 1s only part of the contents of 


) % 1 
one issue of tl! amazing Port LAR SCIEN( 
Af : 
MONTHLY. “1 t es over 3 


al tic les and 


pictures every m« nth to tell the readers of 
Porputar Scrence Monruiy all that has 
happe nea i! the scier tific , radio, mee h nic al, 

ee a ae 

F ad e 

Your Name in Gold 

We wil tump your name 1 22-carat gold 
( the cover of THe Pocker Guipr To 
SCIENCE af no extra cost to you if you use th 


upon below immediately 

a are offered a 14 m¢ nthe’ subseriptiot 
to PopuLcar Sctence Monrtuty, regular price 
if bought by the month would be $3.50, witl 
THe Pocker Guipe To SciENCE free—all for 


) , plus the few ce nts’ postage. If you are 
ready a subscriber to Poputar Screnct 
Mo> rHLY Wwe will be glad toe xtend your sub 

phon 14 months if you accept this offer. 


In using the coupon please PRINT your name 
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Experienced 


Tool Users 
Choose the Trimo 
























































In Steel Handle 

All sizes from 6’’ 
to 48”. 

In Wood Handle 

6, 8, 10, 14 inch 
sizes, 

If you need a 
Monkey Wrenc h, 
Chain Wrench or 
Pipe Cutter ask to 
see a TRIMO and 
judge for yourself 
as to quality and 


value Approved 
by the Popular 
Science Institute of 
Standards 


Men who use tools to earn their 
daily bread—mechanics, plumbers, 
almost invariably use TRIMO Pipe 
Wrenches. And nowhere can you 
find anyone as particular as these men 
are about the tools they buy. 


The TRIMO has been the out 
standing favorite of such men for 36 
years. The reasons are: 

1. The use of only the highest 
quality, drop-forged steel. 

2. Unsurpassed workmanship. 

3. Superior design. 

The Trimo Pipe Wrench is as 
necessary as a hammer ‘round the 
house. It’s a real satisfaction to own 
such a reliable, all-purpose wrench 
Your dealer has it. Remember to ask 


fora TRIMO. Accept no substitute. 


Trimont Mfg. Co. 


aid Mass. 


7240 


TRIM 




















How to Time Auto Engine Valves 
By Ray F. Kuns 


Principal of Automotive Trades from top dead center to 
School, Cincinnati, Ohio 


HERE are two 
distinct phases in 
the timing of an 

automobile power plant. 
Properly speaking, engine timing is the 
timing of the camshaft to the crankshaft 
so that the valves will open and close in 
time with piston travel. Also in time 
with the valve opening and piston travel, 
must be the opening of the contact points 
in the breaker box, which will insure a 
spark being delivered at the right instant; 
this is ignition timing. In this month’s 
article consideration will be given to 
engine timing, followed next month by 
discussion of ignition timing. 

Two distinct methods are used to time 
the crankshaft and the camshaft gears or 
chain drive. Engines are designed to 
allow the intake valves to open on top 
dead center or a few degrees after top 
dead center exhaust stroke, piston number 
one being considered. Most engine fly- 
wheels have top dead 
center of cylinder 
Nos. 1 and 4, or Nos. teeta dd pal 
1 and 6, marked on _ !GNITION DRIVE 
the flywheel to aid 
the workman in this 
operation. 

Other marks usu- 





ally are found close TIMING Noe 


tothe T. D.C. (top SFAR MARKING 


dead center). These 

may be stamped 

E. C. or I. O. The 

first stamping refers gy aust co ses Ne 
to exhaust valve PAST TOP DEAD 
closing, and the sec- 
ond stamping refers 
tointake valve open- 
ing. The distance 
past top dead center 
at which these mark- 
ings occur on the 
flywheel is measured 
in degrees. 

It might be said 
that general prac- 
tice onengines would 
have the exhaust 
valve closed 5 deg. 
past top dead center, and intake valve 
open at about 3 deg. later, or 8 deg. past 
top dead center. 

In case an engine has not been marked, 
or the workman desires to mark it when 
rebuilding, all he needs to do is to remem- 
ber that there are 360 deg. in the rim of 
the flywheel, and if a tape line is used for 
measuring the circumference of the fly- 
wheel, each inch will be found to contain 
a certain number of degrees. In this way 
it is easy to mark the approximate posi- 
tion at which the exhaust valve should 
close and intake valve should open. For 
a car owner this might prove quite 
valuable in checking without having to 
dismantle the job. A pointer on the 
cylinder block or flywheel housing is used 
to indicate top dead center when the 
mark on the flywheel is in line with it. 

Another method of setting engine 
timing is to use piston travel. Having 
the engine set on top dead center, the 
travel of piston No. 1 is noted. As a 
matter of general practice it might be 
stated that the piston travel in cylinder 







exhaust and intake, 


CAMSHAFT GEAR 


% 
ee 


PROVIDE PROPER 
CLEARANCE HERE 


A~ INTAKE OPENS 
1/32” PAST TOP 
DEAD CENTER 


Timing gears, valve lifter, piston positions for 


and flywheel markings 


No. 1 would be 1/64 in. 


the closing of the exhaust 
valve, and 1/82-in. 
travel to the opening of the intake valve. 

In actual practice it is impossible, of 
course, to obtain the exact setting of these 
valves in every instance, for the simple 
reason that gears wear and chains stretch. 
However, the owner or repairman will 
depend upon the markings and settings 
given to indicate when he has the best 
possible setting for the particular engine 
being worked on. If he should miss the 
setting as much as one tooth on the 
timing gear, his checking of the job 
according to the information given would 
show him that a mistake had been made. 
He would then want to repeat the timing 
operation and recheck to prove his work. 

The reader will understand, of course, 
that the adjustment of the valve lifter 
screw to the setting recommended by 
manufacturers 
would have a great 
deal to do with the 
point of opening and 
closing the valves. 
In fact, this is the 
first necessary step 
in valve timing. 

If the manufac- 
turer has designed 
the engine to oper- 
ate with setting of 
.004 in. clearance, 
ADJUSTING VALVE and the workman 
LIFTER allows .015 or .020 
in. clearance, it is 
quite possible that 
he might miss the 
actual timing of the 
engine by one tooth 
on the gear or one 
link on the chain. 
Generally speaking, 
if the manufac- 
turer’s specifications 

are not at hand, the 
T- or L-head motor 
should have from 
004 to .006 in. 
clearance between the valve stem and the 
valve lifter, except in the case of the Ford. 
In the case of a valve in head engine, the 
clearance may run as much as .012. 
Usually, however, it will fall somewhat 
lower, being nearer .008. 

W herever there is any question about 
the timing of an engine in service, the 
first step is setting the valve lifters, 
cylinder No. 1, with a correct valve 
clearance. The next step is to secure top 
dead center exhaust stroke cylinder No. 1, 
exhaust valve just closing, intake valve 
just opening. If there then seems to be 
a question about the setting of the engine 
timing gears, it would be well to remove 
the timing gear case, pull the camshaft 
gear and try changing the setting just one 
tooth. Or, in case the engine has been 
sluggish, it might be well to set it up just 
one tooth, keeping in mind the proper 
ignition setting. 

As a rule, the markings on the timing 
gears may be depended on, but cases have 
been known where much better service 

(Continued on page 123) 
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(Continued from page 122) 


could be obtained from the engine when 
the timing gear markings were ignored. 
To prove the work, it is well to check 
over all cylinders of the engine with 
reference to the closing of exhaust and 


opening of intake, and where the specific | 


information is at hand (with reference to 
any engine), it is just as well to continue 


the job and check the closing of intake | 
and the opening of exhaust valves for | 


each cylinder. Sometimes, in fact, this is 


necessary to secure an engine that will | 


operate evenly. It may even be neces- 


sary to set the valve lifters a bit off | 





standard adjustment of .004 or .006 in. 
| in order to have the intake valves opening 
and exhaust valves closing at the proper 
distance past T. D. C. 

Of course, if everything is according to 
the manufacturer’s specifications and gears 
and cams are not worn out of shape, all 
valves will be opening and closing correctly 
| when the specified valve lifter clearance 
| has been secured, and the timing gears 
are set properly for No. 1 cylinder. 


N FORD work the valve lifters are not 
supplied with any adjusting screws. 


If less clearance is needed, the valve stem | 


must be stretched or a new valve inserted, 
or if more clearance is needed, the valve 
stem must be filed away. This clearance 
on the Ford should never be less than 
.015 nor more than .031 in. The opening 
and closing of the Ford valves is as 
follows: 

Exhaust valves open when the piston 
reaches 5/16 in. from bottom dead 
center, and the distance from the top of 
the piston head to the top of the eylinder 
casting measures 33, in. The exhaust 
valve will close on top dead center, the 
top of the piston being 5/16 in. above the 
| top of the cylinder casting. The intake 
valve will open 1/16 in. after top dead 
center and close 9/16 in. after bottom 
dead center. The distance from the top 
of the piston to the top of the cylinder 
casting measures 31¥ in. 

If the workman will set his valve lifter 
clearance so that the valve openings and 
closings are in accord with these figures 





for each cylinder, filing or stretching the | 
valve stem as the case may require, he | 
will insure a smooth operating engine as | 


far as it is influenced by valve timing. 


The steps of engine timing in order are: | 





1. Secure proper clearance between 
valve stem and valve lifter for intake 
valve, cylinder No. 1 

2. Set crankshaft with piston No. 1 
1/32 in. past T. D. C. or according to 
intake opening marks on the fly- 
wheel (I. O.). 


3. With cam gear off, set the cam shaft | 
so that all clearance under intake | 


valve stem, cylinder No. 1, has been 


taken up and valve is ready to open. | 


4. Maintain the two shafts in this posi- 
tion and install the cam gear in mesh 
with the crankshaft time gear. 


If the gears are marked, they | 
should be found with the marks | 


coinciding. 


| Timing ignition, the sequel to this 
| article, will appear in the December 
POPULAR SCIENCE MONTHLY. 
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*Got it at last! 


A single file stroke is sometimes the one last 
thing that makes the home built radio set 
“work.” 


eet 


RC 














For the making and up-keep of the scores of 
NY delicate adjustments, which are your set itself, 
the Nicholson Tungsten Point File is one of 
the handiest tools you could have around. 
You'll also find the following NICHOLSON 


Files most serviceable in radio construction: 
An 8" Round File An 8” Cabinet File 
A 6" Flat Bastard File A 10” Flat File 

A 10” Half Round Bastard File 


Most first-class Hardware Dealers carry 
complete stocks of Nicholson Files. 


NICHOLSON FILE CO. 
Providence, R. I., U.S.A. 
HOLS 
SSsc% se, 

S.A. 


(TRADE MARK) 
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~a File for Every Purpose 
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New 


Clearness 


OW long would you use a mirror 

that gave a dim, cloudy reflection 
instead of a bright, clear one? Or a 
magnifying glass that failed to focus 
sharp and clear? 


Why listen to radio through a speaker 
whose tone is indistinct, blurred or un- 
natural sounding? 

N & K Imported Loudspeaker, Type 
W, marks a new era in radio reproduc- 
tion—an era of amazing clearness. It 
bringsin all the tones of voice or instru- 
ment, high ones as well as low ones, dis- 
tinctly and with a naturalness which 
fairly surprises you. 

So convinced are we that the N & K 
Imported Loudspeaker withits clearer, 
mellower tone, meets a great need in 
the radio field, that we authorize dealers 
to let their customers try it on 


5 Days Free Trial 


in their own homes, without obligation 
to purchase. Ask your radio dealer to 
let you try it on your radio set. If he 
is not yet supplied, write us for address 
of nearby N & K authorized dealer. 
TH. GOLDSCHMIDT CORP. 
Dept.C11,15 William Street, New York 


© 


Imported 


OUDSPEAKER 


TYPE W 


Made of a new lightweight material, burtex, 
which eliminates false vibration. A new type of 
construction causes the sound to penetrate to 
all parts of the room, not just in one direction. 
Requires no batteries. 14 inches high. Choice of 
handsome color schemes. Price $27.50. Write 
for free folder ‘‘ The Loudspeaker You Have 
Been Waiting For.” 





N & K IMPORTED LOUDSPEAKER 
Type W, price $27.50 
N & K IMPORTED PHONO UNIT 
for any standard phonograph, price $7.50 


indistinct 


The N & K Line 
N & K IMPORTED PHONES 
Model D, 4000 ohms, price $8.50 
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Unique See-Saw Works on Pump 
Swing Principle 


MALL children take great delight in 
the see-saw illustrated for the reason 
that they can start it themselves by 
pushing and pulling on the handle-bars. 
The construction is very simple. A 4 
by 4 in. post is set firmly into the ground 
and a 1-in. slab is sawed out of the center 
for a distance of 2 ft. from the top. Two 





This see-saw can be started and kept going 
by a brisk pumping action of the children 


1 by 6in. boards are placed in this slot 
and bolted as shown. 

The seat and hand rests are cut from 
2 by 2 in. strips, notched at the top and 
bottom so that they can be fitted over 
the long boards and bolted to them. Hand 
and foot supports are cut from broom- 
sticks and driven through bored holes. 

Two children of nearly the same weight 
should use this game. The see-saw 
motion is started and maintained by a 
pumping action.—DALE R. VAN HORN. 





Connecting Tubes by Novel 
Method Insures Strong Joint 
N ANY of the usual methods of making 


a brazed or soldered union in steel 
or brass tubing have the fault of being 
weak at the junction. Threading and 
coupling with a 
union weakens 
the tubing because 
the thread cut re- 
' duces the diam- 
eter of the thread- 

—_ j = ed portion of the 
ajpsconiceclle tube, and a loose 
sleeve over the 
ends of the tubes 
cannot be brazed 
or soldered with 
assurance that the 
metal will bind 
under the sleeve. 
The departure 
from the usual 
practices that is 
shown has the ad- 


SPLITS SCAR FEC 








Steps in joining steel vantage that an 
or brass tubing . os 
overlapping joint 
is formed in order 
that the junction can be brazed or 


soldered thoroughly. One of the tubes is 
split longitudinally at many places. The 
end of the tube to be joined to this is 
scarfed or beveled to a thin edge. The 
edges of the split tube are alternately 
bent in and out so that the beveled end 
will slip between them.—G. L. 





AFTER varnishing furniture or wood- 
work, do not close the room too tightly. 
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KESTER 
RadioSOLDER 


ROSIN-CORE 


KESTER Rosin-Core 
RADIO SOLDER 








|it sureis Safe Simple 


Here’s the solder that contains the 
flux recommended by radio engineers! 
The pure rosin core inside of Kester 
Radio Solder is a natural flux and can 
leave no harmful chemical or electrical 
action on delicate parts or joints, 
It requires only heat, and as the solder 
is used the rosin flux flows out in the 
proper amount. Not too much, not 
too little, but just right. 

In developing radio frequency it 
proved that all fluxes, except rosin, 
spatter, fume and run over delicate 
parts and joints. This causes high 
leakage and reduces resistance to like 
values as grid leaks! 

Solder with Kester Radio Solder. 
You will have no need to go over and 
wipe away surplus flux. Leave what 
rosin may remain—it is a good in- 
sulator! 

There you have it: Kester Radio 
Solder is a safe and simple solder with 
which your set can be = quickly, 
neatly, safely and substantially soldered. 
Get a handy can of Kester today from 
your dealer or send us 25c in stamps— 


CHICAGO SOLDER COMPANY 


Chicago Solder Company 
4220 Wrightwood Ave. 
Chicago, III. 
Gentlemen: Send me one can Kester Radio 

Solder for which I enclose 25c¢ x sti ae 

(Postpaid anywhere in U, 
DORMAE ojos ev sieiniaiana 
Address 
City vary eer es . otate 
Dealer 


















Demo netts ate once results mean sure sale, 
Coast to ast, lowe pr ices, attractive 
four abe: inatrime nt $39.50. Big commis: 
sion to you. usive territory to proven 
Salenn an Territory going fast, Write 
ay for large illustrate ig book No. 100, 
Don! t fail to give name of your county. 


OZARKA, INC. 
21 N. Peoria St., Chicago, Ill. 





$25.00 in ———— 


See top of page 6 in front of book for full details 
See page 33. 
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Kitchen Work Table Is Popular 
with Amateur Woodworkers 











Work table made by Charles C. Greenman 
aided by Home Workshop Blueprint No. 27 


N SMALL kitchens where space is at a 





premium a cabinet work table has | 
obvious advantages. Details of an espe- 
cially fine table of this type, with a | 
swinging seat, are contained in Home | 
Workshop Blueprint No. 27. | 

Charles C. Greenman, of Bedford, 
Nova Scotia, Canada, who made the 


table illustrated from that blueprint, 
writes: 

We found it to be one of the greatest labor- 
savers; one is surprised at the number of steps it 


all in building it. I 
in the construction except for the 


saves. I had no trouble at 
used native pine 


panels, and got cottonwood plyboard for them. 
You will notice that I have omitted the seat, as 
we already had a stool. 


This month’s blueprint is the rush- 


bottom arm-chair illustrated on page 90. 





Complete List of Blueprints 
NY one of the blueprints listed 
below can be obtained from 
POPULAR SCIENCE MONTHLY for 25 
cents. The Editor will be glad to pro- 
vide, upon request, information rela- 
tive to tools, material, or equipment. 
Blueprint Service Dept. 
Popular Science Monthly 
250 Fourth Avenue, New York 
GENTLEMEN: 
Send methe blueprint, or blueprints, 


I have underlined below, for which 
I inclose. . cents: 

No. Title Price 
1. Sewing Table............. ae 
2. Smoking Cabinet 25c¢ 
3. Book Trough End Table 25c¢ 
5. Kitchen Cabinet... 25c¢ 
6. Two-Stage Radio Receiving Set. . 25c 
8. Shaving Cabinet 25c 
9. Arbor with Gate and Seats 25¢ 

10. Porch Swing..... 25c¢ 

11. Bench and Tilt-Top Table 25¢ 

12. Electric Washing Machine 25¢ 

13. Tea Wagon....... 25c¢ 

14. Toy Train, Horse, and House 25¢ 

15. Home Workshop Bench.. 25c 
16. Inlaid Radio Cabinet 25¢ 

17. Cedar and Mahogany Chest 25¢ 
18. Telephone Table and Stool 25¢ 
19. Grandfather’s Clock 25¢ 

20. Flat Top Desk..... 25c 

21. Colonial Writing Desk 25¢ 

22. Girl’s Cabinet and Desk........25c 
23. Pergola Garage Seta ae 4 : 25¢ 

24. Gateleg Table......... ; <3 ease 
25. Sailing Outfit for Canoe rer | 
26. Baby’s Crib and Play Pen... 25¢ 
27. Kitchen Cabinet Work Table 25c 
28. Pullman Play Table. . 25¢ 
29. Toy Tea Cart, Garage, etc 25c¢ 
30. Tool Cabinet, Bench Hook, etc. .25c 

31. Priscilla Sewing Cabinets 25c 
32. Chinese Game Table 25c¢ 
33. Pullman Dining Alcove 25¢ 
34. Trellises for House and Garden. . 25c 
35. Simplified Radio Cabinet 25c¢ 
36. Rush-Bottom Arm-Chair 25c 

Name. 

(Please print 
Street 


City and State 
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\\ Largest Selling 


“brings yous 


DISTAN 
AND QUALITY 
with ONE TUBE 


Self-Tuned 
Radio Frequency Transformers 
— Wound to Suit the Tube 


UT ofa year of many experiments and 

numerous failures to achieve ina prac 
tical instrument the theoretical possibilities 
of broad-tuned Radio Frequency Ampli 
fiers, has come a simple but far-reaching 
discovery. Radio Frequency Transformers 
cam and must be adapted to the character- 
istics of the particular va ag tube whose 
grid oe they supply. That truth 
with All-American se research and 
All-American precision manufacturing — 
has made radio history. 

Setr-TuNED Rapio FREQUENCY TRANS 
FORMERS have arrived—and All-American, 
naturally enough, has brought them. Nevei 
before has an instrument been built which 
will amplify so effectively, over the entire 
radiocast range, as will the new All Ameri- 
can Types R-199 and R-201A. Together 
with the new Type R-140 All-American 
Universal Coupler, they have made 
sible a new standard of nn? in Radio 
Frequency and Reflex receive 


pe S~ 


: VOLUME 


— DOT __ 
Qe 


Asan example of this, 
we offer ALL-AMAXx 
Junior (1 Tube) and 
Att-AMAx Senior (3 
Tube). Both are All 
American-c oup led 
throughout, and both ex- 
emplify the new stand- 
ard of performance. 

Build an Att-AMAx—using 
the omplete p nel sc 
wiring plan shown in your 
Kry Book—and you will 
never go back to an ordinary 
reflex set. Distance and 
r are yours! 

The Radio Key Book is an abso- 
lutely new kind of book—immensely 
valuable to both beginner and ex 
pert. ALL-AMAX JUNIOR and 
ALL-AMAX SENIOR, as well as 
er good hook-ups, are 
omplete. Sent for 1 


stamps. 
RAULAND MBG. Co. 
2668 Coyne St., Chicago 


Pioneers in the Industry 


powe 


manyoth 
hown ¢ cents, 


com oT 


All-Americans—Precision-Made for Reliability 


Sold by all the Better Dealers 














Nive, 
4 ney 


mad "Couper 





Tran sforme) ers In t the World r 





See page 33. 
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eadquarters 


No matter what you need for your 
radio—whether it’s a complete set or 
the smallest part—it can be had from 
RADIO HEADQUARTERS at prices 
that save you money. 

Our new RADIO Catalog is ready. 
Your copy is waiting for you; so fill in 
and mail the coupon below. We would 
like you to see the many radio bargains that 

the World’s Largest Store has to offer. We 
don’t think there is a store in America that has a 








ae on ae ee eae ee - 


See page 33. 
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built. 


Didoned 
Prices on 


Radio Tubes. 











=can be had from us at the new low 
price of $3.65. This is just an ex- 
ample of the values that our RADIO 
catalog offers. Get your copy. Mail 
the coupon TODAY. 





Radio tubes— standard equipment 


more complete line. 
We would like to have you see the famous SILVER- 
TONE Neutrodyne, the most perfect radio set yet 


Get all the comfort and enjoyment that a 


good radio set can deliver. Make sure of your 


satisfaction. You can do it if you deal with 
RADIO HEADQUARTERS. 


fe ase2eecaeaeoau ess eeaeers 


Mail the coupon TODAY to the 





Street and No 











The Worlds Largest Store owns and operates B 


a store nearest you. 

S  Seare, Recbuck nnd Co. 91P87 
§ Chicago Philadelphia Dallas Seattle 
: Send Latest Radio Catalog. 

z Name CSD RAPE DAME CHORD CS NS Uw Kb nos cehes ean 
f= Postoffice 

: 

E 

3 

i 


Sears Roebuck and Co. 


roadcasting Station W.L.S. Wavelength 345 Meters. Tune in. 

































Earn $1500 to $5000 Yearly 


Here's your big chance to be- 
come a full fledged Civil Engineert 
With this set of books you can fit 
yourself to make big money in 
the greatest outdoor profession 
on earth! Offer fully explained in f@ 


coupon. Good only within bound- 
aries of the U. S. and Canada. 


Great Book Shipped FREE 
75c a Week if Haye” PIE A i 


‘ d iys 
Nine big leather-bound volumes 3900 
514 x 8 inches; 3000 plates, mars, di agrams, 
Written by world's greatest ‘civil engineers. Boo 
tell you ALL ABOUT surveying; highway co 
struction; railway engineering; earth work; spec 
fications; estimating contracts; bridve engineerin 
masonry; reinforced concrete; water supply; 
and drains; water power equipment; irrigatic 
engineering—et« t« Written in simple langua 
every point m:z ede plain, 


Consulting Service Free 
A $12 Consulting 
problems for a whole 


aft 
AL. 


RI 


pag 


eo mbership solves your diffict 
‘ar, FRUIT with the set of books 


=: Se 
COAPED!: (CLO PED. YOLOPED CyCEOP uP 

Y¥ wv A Oa 
(wi = OND qv 


=." 
YCUDPED 
oe 
CMi 


re 
7 
Ci 


OH cml 


NER SRL iy 
AVATTN wT? 


Learn in Spare Time to be a 


IVIL ENGINEER 





etc. 


sewe 


SEND NO MONEY—JUST THE COUPON 


Dept. C-820, Chicago, U.S.A. 





BAND SAW with MOTOR Only $104 


A rare bargain in a. 14 
inch Band Saw. Staunchly 


built and carrying the 
Boice-Crane guarantee of 
satisfaction. 35” high. 
| Table, 12’’x14”, tilts to 35 
degrees. Guides accom mo- 
date blades \% to \% inch. 
Maximum distance be- 
tween table and upper 
guide, 6’. Complete with 


1/3 h.p. ball bearing motor 
$104. Without motor $65. 


SOLD ON aye af BACK 
GUARANTEE 


Write for descriptive catalog 




















er including Be rom Saws and 

xcs W. & J. BOICE, Dept. E.11, Toledo, Ohio 

ks 

n- 

# 

“ 

= FRESHMAN PLUNGER 
TYPE VARIABLE GRID. LEAK 


was designed especially for the non- tech- 
nical set owner who can replace in an in- 
stant the fixed grid leak with this new, 
efficient cartridge type Variable Grid Leak : 
without requiring the 


LoPrin 





catalogue. 


free 


NiINREROY | NNERP)  NGINEI GED: GERD a ae change of a single wire. y 
Ss ge = a Technical At your dealer D. 
= ca Society or by mail post- 
1 Rak ret paid. Write for 65c 


ans Please send Library of Civil 






MINE 


neering for seven days’ examin 
— express collect I will send $2.80 withia 
seven days and $3.00 a month until I 


paid $34.80 or notify you and ho 
to your order. 


»00ks Si 
Title not to pass weit fully 










Er nei P 
106-7th Ave. 
New York 


atior 


have 
idjex 
maid. 
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How Wiring Is Installed 
(Continued from page 89) 


switches and receptacles use slender, flat 
head screws to project °¢ to % in. into 
the baseboard. Screws of gage No. 3 or 
4 are suitable. The two location control 
switches, known as *‘ three-point” switches, 
should be connected to be the equivalent 
of the diagram in Fig. 4 

Take off the switch cover and operate 
the switch, noting how the contacts are 
made and broken. Probably the most 
awkward job will be the switch on the 
stairway. You may have to saw off a 
floor board and remove it for the time 
being before wires can be put down the 
stairway wall. 

Estimate the length of wire needed, cut 
them a foot longer, drop down the parti- 
tion, ‘“‘fish’’ them through the switch 
opening and then push up on the wires 
full lengths of flexible conduit. 

To mount the switch, which is the usual 
snap switch, make a circular mounting 
board about 4 in. in diameter and 14 to 

gin. thick. Bore it out in the center for 
the wires and near its outer edge locate 
4 screw holes so that a firm connection 
may be made with the lathe of the wall. 
Mount it solidly and then upon it fix the 
switch, after which the wires can be cut 
off and attached. Feed the flexible 
conduit right up to the switch after 
mounting and support the wires on the 
studding above, near the floor line. 


O RUN the wires to the source of 

power, locate the nearest live wires 
that are independent of all switches except 
the entrance switch. It is not likely that in 
an ordinary house the circuit to which you 
desire to connect is heavily loaded. How- 
ever, if this live circuit feeds from 8 to 10 
large lamps or from 12 to 16 small ones, it 
should not be used to supply the new 
circuit. In this case run a pair of wires 
down the wall to the switch box. 

Before running the wires down the in- 
side wall, cut two continuous lengths of 
flexible conduit as long as the run in the 
wall and slide them over the wires, ad- 
justing them carefully in place. These 
wires should be supported near the top by 
the knobs shown at A, Fig.5. The weight 
of the vertical wire must be taken firmly 
at this point. 

Before handling the live wires, open the 
main entrance switch and take out the 
fuses. This may keep some uninformed 
person from causing trouble. Now make 
the joints by cleaning off the insulation, 
twisting tightly together the bright, bare 
wires, soldering, applying rubber tape, 
then friction tape. 

Before putting in lamps examine care- 



















fully the whole circuit and satisfy your- 
self that it is right. Now put in lamps, 
screw in fuses and, while watching the 
fuses, close the main entrance switch. If 
the fuses hold, then try the control 
switches and watch the lights. Make 
sure that the lamp bulbs are good ones. 

If all appear to be correct, let the lamps 
burn for half an hour. From time to 
time feel the joints and switches and re- 
| eeptacles to locate hot spots. Any 
found should be examined and corrected 
at once. Finally, return the floor board 
to its place. 


D8) 














See page 33. 
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Day’s Catch of Fish Kept Alive 
in Tow-Box 


| \ HEN you go fishing in a boat you 
| should have a tow-box like the one | 
shown for keeping alive the fish caught. | 
It is towed along behind the boat and 
rides in the water with the top flush with 
the surface. It is easily made and will 
keep fish alive all day long. 

The box is built with bottom and three 
sides of screen, but with a solid wooden 
top, which is hinged, and a front of tin. 
The corner pieces are wood strips 1 in. 




















In use this fish box floats almost entirely sub- 
merged and keeps fish fresh all day long 


square. The galvanized or copper screen 
should not be smaller than !, in. or larger 
than 1% in. 

Nail down the front half of the top 
solidly and hinge the back half to it. A ¢; t f 
Provide the door with a hook and staple uaran ee O 


or hasp. Drive two staples in the front e e 
and to these tie a loose cord to which the D d b ] t 
tow cord is to be tied. epe n a 1 1 \ 


Universal Dowel Sharpener 
Made from Steel Block 








To truck users—particularly those whose business de- 
mands prompt deliveries—ownership of a GMC is a 








| SIMPLE sharpener, for dowels of all guarantee of dependable performance. 
- oe oa go 0 milter pared Dependable, because quality of materials and workman- 
thick and 2 in. square. 5 ship in GMC are combined to produce the finest possible 
Find the center of the steel block, truck that can be built. 
punch it as for drilling, and with a 34 or | ; : 
1 in. twist drill, Dependable, because the GMC exclusive features of design 


begin drilling as provide for long uninterrupted service and permit rapid, 


usual. When the economical replacement of every wearing part. 
hole is about 5¢ 


or 34 in. in diame- 
ter at the top, stop 
drilling. 

In use the sharp- | 


Dependable, because GMC maintenance stations blanket 
the country to insure continuous performance. 





Thousands of haulers today attest GMC dependability. 








HOLE MADE WITH ener is placed on Let your neighbor’s experience with GMC be your guide. 
3/4" TWIST DRILL the bench. Holda 
For pointing wooden dowel upright in 


dowels quickly the hole and give 
it a sharp blow on 

top. This will crush a few end fibers 
sufficiently to permit an easy entrance of 
the dowel into its hole. When the dowel 
has been wet by the water in the glue, 
| these fibers will expand, giving an 
| increased hold. 
| This is a thoroughly practical sharpener. 
| One has been in use in my shop for years. 
With little practice one ought to be able : 
to sharpen about fourteen dowels to the : cea 
single one sharpened by the old meth- Address ------.---.--.--.--~---------- - 
| ods.—I. H. C. 


GENERAL MOTORS TRUCK COMPANY 


Division of General Motors Corporation 
PONTIAC MICHIGAN 





General Motors Truck Co. 
Pontiac, Michigan 
Department 47 

Gentlemen: 


Please send me further information. 
I am interested in a (truck) (dealership). 
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Get a 
“YANKEE” 


VISE 
With Swivel Base 
for your workbench 


Men do lots of tinkering nowadays. 
Building radio sets, repairing automobiles, 
and jobs about the house. Many save time 
and do better work by using a “Yankee” 
Vise. : 

You can 


assemble your radio cabinet, 


your aerial mast; you can sharpen knives 
and edge tools; you can fix auto parts—in 
less time if you use this handy tool. 

Removable from base and can be taken 
from bench to machine. Can be locked in 
any position on swivel base. 


“Yankee” Vise 


i Da in the size 1 


with 


1ost convenient for 


No. 1991—Jaws open, 114" 
No. 1992—Jaws open, 2" 

No. 1993—Jaws open, 234" 
No. 1994—Jaws open, 4" 

rs Everywhere Sell ‘‘Yankee’’ Tools 


Yours—This 





FREE Tool Book 

Write for “Yankee” 
Tool Book showing all 
“Yankee” metal and 
wot rd boring al d crew- 
driving tools 


TOOLS 


Make Betliv Mechanica 











North Bros. Mfg¢.Co., Philadelphia, U.S.A. 


YANKEE" 





How to Keep Your Oilstone in 
Good Condition 


‘TRE oilstone is one of the most essen- 
tial and often most abused tools in 
the home workshop. I have seen stones 
with a surface thoroughly glazed through 
the application of the wrong kind of oil or 
failure to wipe off the stone after use. 

To keep your stone in condition, use a 
good grade cf mineral oil, wipe the stone 
off when you are through with it, and 
keep it in its case or at least in a piace 


| where it will be free from dirt. 


After an oilstone has been used for 
some length of time, it is apt to become 
hollowed out in the middle. Check your 
own stone by holding it before a light and 
laying the edge of a square along it. Any 
hollowing will be seen readily. 

The surface of a worn oilstone may be 
dressed to a plane surface on the side of 
a grindstone, or it may be rubbed down 








ChSune FSS 
see 
WEAR IN MIDDLE OF STONE 


Oilstone with strop, method of testing 
flatness, and round combination stone 


with an emery brick. Another method 
is to tack a sheet of emery cloth to the 
bench-top or other flat surface and rub 
the stone back and forth upon the cloth, 
stopping now and then to clean the dust 
from the cloth and to try the stone with 
a straight-edge. After once going to the 
effort to true a stone in this manner, any 
one will be likely to keep it in good shape 
thereafter by using all of the surface and 
not only the middle. 

A piece of leather glued to the top of 
the oilstone case makes an excellent strop 
for putting the final edge on a tool. It is 
desirable to make a second cover, as 
shown, to fit over the leather and protect 
it from the dust, if the oilstone is not 
kept in a dustproof drawer or cabinet. 

For 11 years I have used a round com- 
bination stone about 4 in. in diameter and 
have found it very satisfactory, as it 
allows a free circular motion in sharpening 
tools and wears evenly all over. One 
face is coarse for changing bevels and the 
other is fine for final sharpening.—S. W. B. 


It is surprising that more woodwork- 
ers do not use a circular combination 
oilstone of the type just mentioned. 
Those who read Albert S. Peacock’s 
argument for a round-and-round stroke 
in sharpening edge tools on an oilstone 
in his article, ‘‘Your Tools and Their 
Care,’’ in the September POPULAR 
SCIENCE MONTHLY, will appreciate the 
advantage of having a stone with a cir- 
cular surface. 





STAINS in woodwork caused by weather- 
ing or by an alkali usually can be removed 
with oxalic acid dissolved in water to the 
consistency of cream. This is applied 
warm and washed off with clear water, 
then sponge the surface with vinegar. 
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WHICH 
INSTRUMENT 


Do You Choose? 


Whether it be saxophone, trombone, 
cornet, clarinet, flute—any instru- 
ment for band or orchestra—be sure 
it is a Conn! 


That is the certain way of attaining 
quick success—pleasure and profit. 
Conns are renowned for their re- 
markable ease of playing. Besides, the 
world-famous artists in symphony, 
concert, opera and popular bands 
and orchestras use and endorse them 
because of their 


beautiful tone, perfect scale. 
light, reliable action, 
handsome design and finish. 
Playing a Conn opens the way to 
“Aon. popularity and in- 
creased income, if you 
desire. Opportunitiesto 
play whole or parttime 
in dance, theater, vaude- 
ville organizations. 


Free Trial, Easy Pay- 
ments on any Conn in- 
strument. Remember, 
Connis the only maker 
of every instrument used 
in the band. Highest 
honors at world expo- 
* sitions. All exclusive 
aA Conn features at no 
° greater cost. First three 
Jack Chapman written lessons free. 
»p) and Paul 
Biese, popular Send coupon for free 
book and details. 


radio and 
phonograph 
Cc. G. CONN, Lte. 
1132 Conn Bldg., Elkhart, Ind. 


























stars who use 
and endorse 
Conns. 


NI 


2 

















4 ~ BAND 
i INSTRUMEN 


ARGEST MANUFACTL 


TS 


f 











Cc. G. CONN, Led. 
1132 Conn Building 
Elkhart, Indiana 


Please send free book and details. 
of trial offer on 


PUNE ch aak nlomew aiaias caves stneeee 

DONREC OTA. 0249.0 <0 0sd sed nde b anaeeeeb as anes 
City ceeee erro eee eeereses o State cccccoecese 
COURTS < 44.0'0'0:0's 050 000.6hb 000.000 00 ecccccccce 


(Write in pencil, please) 

















See page 33. 
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Wooden Giraffe 7” a Unique 
Plaything for Children 


By Rodger L. Simons 


Fried any child, from the walking 
age to perhaps nine or ten, would be 
delighted to ride the toy illustrated. 

The animal is made of 1-in. pine and is 
strong enough to carry children of eight, 
although oak would be a little stouter. 
The objection to oak is its weight. 

The legs, neck, head, ‘and body are 
sawed out with a coping-saw or, if avail- 
able, a bandsaw. The body is made of 
three thicknesses, which are glued and 
screwed together after the center piece has 
been cut away to allow the neck to be put 
in place. Glue and countersunk screws 
hold the neck in place, although it could 
be swung on a pivot. 

A small seat, 
cut from hard 
wood and shaped 
like a_ bicycle 
saqale, irs 
mounted on the 
back. It is held 
about level with 
the ground by 
means of a small 
wedge - shaped 
support. 

Before the legs 
are put in posi- 
tion a 7¢-in. hole 
is drilled through 
each hoof. The 
rear legs are held 
in place’ by 
screws, a_ steel 
rod being used to 
keep the axle 
holes in aline- 
ment. The front legs are put in position 
in the same manner, except that before 
assembling, the inner top surfaces of each 
front leg should be planed at a slant so 
that the legs, when fastened to the body, 
will spread apart to aid the stability. 

The three wheels are sawed, or,-prefer- 
ably, turned, from hardwood stock. The 
wheels are held on the axles, and the axles 
kept from sliding in the hoofs by a system 
of cotter-pins and washers. The rear 
wheel is mounted between the _ hoofs, 
while the two front wheels are at the ex- 
tremities of an axle about 20 in. long. 
Steel rods are used for the axles. In the 
case of the giraffe photographed, the 
wheels are bronze bushed, for it does not 
take much hard service to wear the holes 
in the wood large, making the animal 
wabbly. 

The ears, cut from cigar-box wood, are 
glued and nailed in position. The char- 
acteristic horns of the giraffe may be 
made of clothespins with the prongs 
sawed off, or they may be turned. A piece 
of rope, unraveled at one end, knotted at 

he other, and held in place by two heavy 
staples, serves as a tail. 

The body should be given two coats of a 
| cream paint, and, when thoroughly dry, 
| spotted with brown. The eyes, mouth, 
| and hoofs are black, while the seat and 
| 

















A toy to delight 
the children 








wheels may be red. The general size of 
| the animal should be adapted to the size 
| of the child who is to ride it. Other ani- 
| mals—elephants, tigers, camels—will sug- 
| gest themselves for similar construction. 
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TESTS SHOW FORD CAN RUN 
60 MILES CN A GALLON 


The amazing fact that a Ford can run 60 miles on 1 gallon of gasoline was recently brought 
to light through tests conducted by America’s foremost engineers, where it was shown that 
a gallon of gasoline contains sufficient heat units which if properly atomized and mixed 
with air would 5 give this additional mileage. Great strides have :lready been made in this 
direction by the recent invention of a simple attachment which can be installed in a few 
minutes without any alterations to the motor It common tor Ford Owners to make 
from 40 to 44 miles per gallon after this marvelous device is attached. 


MOST WONDERFUL INVENTION TODAY 
BRINGS JOY TO EVERY FORD OWNER 


Starts Ford Instantly Eliminates Oil Pumping 





Starting a Ford Car in cold or zero we r is some- In Front Cylinder 

thing every Ford Owner dreads—ever'!» a realizes What a wonderful relicf to Mr. F« ard Ows 1ecr when he 
that difficult starting is an abuse on the starter and reaiizes that he « 1 run his car without the motor 
battery Thousands of Ford pumping oil in the 

Cars are “laid up” during the Sounds like an awft 

Winter just for these ot any device, but t t 

This great difficulty a SUPIER does and this 

overcome ‘The Sl NG I of its many advant “ 

tively starts a For in put real efficiency into any Ford 
stantly in the coldest we athe I Car. 


Complete Combustion 


The SUPER is so d 


Marvelous Device 


The SUPER is no trick affair igned that it 





requires no mechanical adjust = ake idvantace of the present Ford 
ments and contains all the . “arburetor and properly atomizes 
scientific principles of car the li ca ments of the 
buretors costing $20 to $35 and fucl n gasoline and 
in its natural action uses up kerosen g liquid fuel 





ing into evlinder thus avoid- 
ing « urbon formation and oil dilution. 


Easy to Sell 
Sells Like Hot Cakes 


every particle of unused gasoline from pass 


and breaks it up into a pertect 
vapor. The hitherto impossible 
realized by the SUPER. 


Everybody Satisfied 





is 


This 1s i recent k tter trom one ot our dis- 
Saves 3 to7 Dollars Per Month tttinatons "acted fad lie ine dane 
The best investment I ever made The SUPERS, rush as L need them badly. I sold 
SUPER Ryo ger fies three to s« n _ Pins 4 Rd yA in one d a! Hope to 
lollars each month, besides putting nev life Se PIERS next mont h 
ete Saw parting A. H. WORRA, Lowa. \. W. LEONARD, Penn. 
Makes 44 Miles Per Gallon The Making Big Profits Every 

I have tried the SUPER and the results of PT Noon 
the experiment are satisfactory. One quart of eart I have heen working the SUPER at noon 
gasoline runs my Ford 11 miles over improved of the only Vi rday noon I made more money 
roads which is just about again as far as I : with the SU) P " R than I did at my 11 hours’ 
could run with the plain Kk std Carburetor. Motor hard work i factory all day 

G. E. YODER, Penn. J. L. LEHNER, Wis. 
Finds That Our Claims Are Correct Had NoPrevious Selling Experience 
I find that your claims for increased mileage are cor- rhis letter shows what ambition does: I sold six 
rect and that a big saving is made by your SUP K R, SUPERS in 1 than 2 hours tonight. I think it’s a 
in fact, the best device I cave met with in that line pretty good start —for it’s the first thing I ever sold.” 

M. J. VAN LEEUWEN, Mass, E. MANGOLD, Ind 


$60.00 TO $150.00 PER WEEK EASY 


You just can’t help making Big Money selling the SUPER because a trial sells itself and soon every- 
one in the neighborhood gets talking about this marvelous device Men like Leonard, Shaw, 


Manner, Kinsley, Peters, Sands, Beck and Hall are not exceptional salesmen but just the type 
of men that saw an opportunity and were quick to grasp it when within reach No previou 
selling experience is necessary, Justa little ambition on your part to make money is all 

ask and we will extend the same opportunity to ru. Spare time will pay you well 

If you can devote your entire time so much the better, because the SUPER is a whirl 

wind seller and takes hold in a locality like wildfire 

Men Wanted Everywhere to Introduce 

We want distributors in all parts of the country to t ike orders and deliver 

the SUPER and to look ifter the repeat business that is bound to folloy 

and to such dis stributo ve are willing to assign territory You do not 

have to own a F¢ rr it sein up this proposition but if you have a Ford 

it is easier to explain its many advantages However a Trial of th 

SUPER convinces the most doubtful person and tells a wonder 


ful story. 


A REAL FUTURE HERE *" 


WEEKS SUPER CARBURETOR CO. 
1304-703 Fond Du Lac Ave., Milwaukee, Wis. 

































How To Make | 
Things Electrical | 


Have the fun of doing it your- 
self and save half the cost 


TheVest Pocket . 3.2 sscissi_ || | 
| 

of practical 

BOOKKEEPER feo kcapine. | 


with short cuts 





in figures and complete instructions 
directions for 
electrical 


Chis book gives 


r the correct keeping of books ot 
i ey | if making hundreds ol 


accounts. A working model adapted 


: ; | appliance s and device for the 
to the novice and business man, by home, the shop and the garage. | 
F. M. Payne; 160 pages, size 3x6 [he simple directions and many 


inches, $1.00 post paid. 


POPULAR SCIENCE MONTHLY 
259 4th AVENUE, NEW YORK 


dcaninics make the work easy. 
429 pp. Price, $1.50 postpaid 


POPULAR SCIENCE MONTHLY 
250 4th Avenue, New York City 
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ce 7 
Destination ‘old Light Bulb Forms Electric | 
Insurance 





AN important date — a _ train to 
A make — a thousand- mile trip 
ahead of vou-—no matter which. 

The sa rie question is i mind 
you climb in ar 
“How's 
A kit 


under 


Vour as 


id PIV her thre vu 


the old bus going to perform?” 


of Snap-On Socket Wrenches 


the seat 1s the best destination 


insurance you could have, It will pre- 


pare you for road emergencies. Better 
still-—prevent many of them by enabling 
you to properly service vour car in your 
OWN Varage \nd in addition- help 
you to reduce Cost and lengthen the 
life of your car. 

There's a kit of Snap-Ons pecially 
selected for your car by Snap-On 
EK ngineers—yust a handful of sockets and 
handles—but thev’re made to reach and 


nut and bolt. Get that? Made 
to reach and fit! Something you'll ap- 
preciate if the misfit tools 
that « Snap-Ons «fre 
used and endorsed by over 250,000 garage 
nit cl ane s Nan vour Car and we'll tell 
you what vour kit will cost and where 
to buy it. Mail the today. 


Snap-on 


INTERCHANGEABLE 


Socket Wrenches 


fit every 
vou're using 


ame with vour car. 


COUpoOn 


© 





MOTOR TOOL SPECIALTY 
14 E. Jackson Blvd., Chicago 


Gi 

] e st me full particular about Snap-Or 
kit If 
int te A t Mi | r 
rT 
Nan 
Add 
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| turned off automatically. 


Perfumer and Deodorizer 


N ELECTRIC perfumer, deodorizer, 
and fumigator may be made from an 

old electric-light bulb, a porcelain socket, 
and a wooden base 1 by 6 in. Pinch off the 
tip of the bulb, cut off a section of the top 
with a diamond or a file dipped in turpen- 
tine in which a piece of camphor has been 
dissolved, and break off all the filaments 
except the lead 


cone wires. Fasten 
{ 

(ae p>) soeke 
om t f aa the socket on 
suis \ee kN the base and 
ND CUT OF connect with 

: the electric- 


light wires. The 
device may be 
ornamented, if 





desired. 
For perfumes Various solu- 
and deodorants ‘ 
tions may be 
placed in the 


bulb, each with a pinch of salt to make it 
conductive. When the current is turned 


on, the water will boil until it evaporates | 


below the lead wires. The current then is 
This insures 
safety in operation. 

A solution for coughs, colds, and croup 
is: Oil of eucalyptus, 60 drops; menthol, 
60 grains; tincture benzoin compound to 
make 2 oz. One teaspoonful of this 
floated on the water is sufficient. 

For fumigation: A 40-per-cent solution 
of fo-maldehyde used without diluting. 
This also kills flies, mosquitoes, and 
moths. Shut the closet or room door and 
allow no one in while fumigating. 

As a deodorizer, use a few drops of oil 
of lavender or other oil or perfume in the 
water.—H. C. C. 


Board across Bathtub Aids the 
Amateur Photographer 


bathtub for developing purposes will 





find his photographie work greatly aided 

| by a cleated board made the right size to 
| rest across the tub and form a table. 

The bathtub should have a few inches 

of water in it for rinsing plates, and the 
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si 
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— 
A working table for the home darkroom 
that can be stored away conveniently 


wash-basin provides the running water 
necessary for plate washing. The board 
holds the trays and red lantern, if a red 
colored bulb is not available to screw into 
the electric-light socket. 








HE amateur photographer who uses a | 
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rjease 
ne \ an 


aT | ysl a 
yet \S A Crea 


—~a shaving 


cream cap 


that can 
gel los} VA 


You’ll spot the convenience of this 
new Williams cap just as you spotted 
the finest cream on earth to shave with 
Every Williams user knows the speed 
qualities that make it so: 

— Williams lather is heavier, finer in tex- 
ture. It holds the moisture in so that 
all of every hair is quickly softened. 


—A gentle lubricant in this lather lets 
the razor work smoothly, eliminating 
painful razor-friction. 


—There is an ingredient in Williams 
that’s helpful to the skin. Your face 
remains in delightful condition. 


Ask any dealerto show you one of the 
new tubes with the Hinge-Cap. Open 
the tube and note how pure and white 
the cream is. No coloring matter in 
Williams! It is the art of shaving- 
cream making at its highest. 


Large tube, 35c; double size tube, 50c, 
containing twice as much cream. 


THE J. B. WILLIAMS COMPANY 
Glastonbury, Conn. 


The 3. B. Williams Co (Canada) eS, OR 
St. Patrick St., Montreal 
« 
Aqua Velva is our newest triumph —a scientific 
after-shaving preparation, For free trial bottle write 
Dept. 1011. 


Williams 


Shaving Cream 








come off 
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Handy Cabinet for Spices Built 
into Kitchen Wall 


ONVENIENT and neat is the easily 
constructed spice cabinet illustrated. 
It slips into a hole cut in the kitchen wall 
between two studs over the drainboard or 
at some point easily reached from the 
housewife’s position at the mixing counter. 
First decide on the location and find a 
| stud or wooden upright either by tapping 
| pee wall gently with a hammer or by 
nding a nail in the baseboard. Drive a 
ls small nail through the plaster to verify. 
Then plumb a line and break away 
enough of the plaster to locate the next 
| stud, which should be about 14 in. away, 
| although the distance might be less. 
Lay out a rectangle 14 by 19 in., cut 
away the lath, and nail 2 by 4 in. headers 
above and below, as indicated. Now 
that you know exactly the space between 
the studding, you can build the cabinet to 












































Completed cabinet, detail of corner joints, 
and method of preparing wall opening 





suit. The material for the sides is 1 by 
6 in. fir, eypress, pine or other soft 
wood. Fit the ends of the top and 
bottom into rabbets in the sides, and nail 
in both directions, setting the nails and 
rounding the corners. 

The shelf peg holes are spaced 1 in. 
apart and are 14 in. deep. When they 
have been drilled, assemble the sides, 
brace the box with a stick tacked diagon- 
ally across the front, and nail on a back of 
}<-in. 3-ply panel veneer. Make the 
shelves of 14-in. stock. 

Sand thoroughly inside and out, and 
set the box as far into the wall as it will 
go. Cover the rough edge of the opening 
with a quarter-round base shoe or other 
small molding mitered around the cabinet. 

Make a panel door, using 114 by 214 
in. stock for the stiles and upper rail, and 

\¢ by 3 in. for the lower rail. Hang it 
so as to cover the entire front of the 
cabinet. The shelves and interior of the 
box should be painted with hot paraffin, 
and the outside finished to match the 
woodwork of the kitchen.—FE. M. L. 








Coming Workshop Features 


CHEDULED for early publication 
are: A Santa Claus Christmas 

Base for Your Tree, How to Cut an 
| Arched Opening in a Partition, A 

Tandem-Steered Hill Racer for Win- 
ter or Summer Sport, Making Minia- 
ture Furniture for the Kiddies’ 
Christmas, A Colonial Porch Light, 
\ Hammered Copper Coal and Weod 
Box, A Compact Tuning Device for 
Radio Receivers. 

















| 
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The famous 20th 

entury Limited, 
New York to Chi- 
cago in 20 hours. 


The Famous “Lionel Standard” 
Limited No. 403. Compare this 
with the picture at the left—the 
only difference between Lionel and 
real trains is the size! 


YOU BOYS 
be the Judge! 


LIONEL Standard 
VS. 

“TOY RAILROADS” 

Het is a photograph of the new Lionel 


“Super Twin Motor” Locomotive. It is 
anexact reproduction of the great,powerful 
N. Y. Central locomotive shown beside it. 

Compare it with any ordinary “toy” loco- 
motive and you'll see w/:y Lionel locomo- 
tives, cars and equipmentare better—you'll 
understand why more Lionel Trains are 
sold than any other make. 

For 25 years Lionel has specialized exclu- 
sively in the manufacture of model electric 
railways—notmere “toys”. Since 1900Lionel 
products have been the world’s standard 
of comparison. Lionel hasalways pioneered 
in originating new mechanical and elec- 
trical refinements and improvements. 

The only difference between Lionel and 
real trains is the size. 

The maker ofa “toy” expects you to play 
with it for a while and then break it or lose 
it or forget all about it. 

But Lionel wants you to enjoy operating 
your Lionel Model Railroad for years and 
then be able to pass it along to your 
younger brother, or even your own son— 
as good, as strong and as beautiful 
when you get it on Christmas morning. 

And you'll be surprised, too, at the low prices of 
Lionel Model Trains and equipment—the lowest on 


the market consistent with their design, workman- 
ship and materials. 

Complete Lionel Model Railroads are priced as low 
as $§.7§. There’s an outfit to suit every purse. 
(Prices are slightly higher in the far west. 


See “Lionel Standard” Model Railroads at any 


leading toy store, department score, electric shop, 
sporting goods or hardware store. 


The LIONEL 


CORPORATION be 


Dept.B 48-52 E. 21st STREET 
NEW YORK CITY 





LionelAutomatic 
Train Control— 
The greatest 
achievement in 
model railroad 
engineering. 
Starts and stops 
trains automati- 
cally, Just one of 
the many won- 
derful realistic 
railroad devices 
in the Lionel line 
of Accessories. 











ELECTRIC 


MODEL RAILROAD 
ACCESSORIES 





Lionel “ Multr 
vol” Transform- 
ers. Ever-reliable 
power plants. 
Run all trains 
best. A type for 


every size train, 














No miniature 
railroad is com- 
plete without the 
new Lionel Auto- 
matic Crossing 
Gates. Down goes 
the gate as the 
train approaches 
—up again when 
the train has 
passed. It works 
by itself—just like 
the real ones, 

















Send for this Catalog 


Be sure to send a post card today for this 
wonderful 44.. page catalog, beautifully il- 
lustrated in 4 colors. It is FREE! 









[ion 





MULTIVOLT” TRANSFORMERS 
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ee Coupter 
200-750 Meters 









































Radio Frequency Trans- 
sores rive a’ $8.50 wave 





Tuned Filter Coupler 

















8,500 Meters, with 
condensers $7.50 
_— 


—— | 








_ 








co-ordinated 
produce a Super-F eterodyne, Ultradyne, 
or, in fact, any circuit demanding long 


wave 
that is unexcelled. 


under the 
Lieut. Victor Greiff they do what they 
are designed to do and perform that 
duty well. 


\ vii FREE: 





parts, when combined 


Radio frequency amplification, 


standards 
$upervision of 


Fngineered to specific 
Fersonal 


Ask your dealer or write direct for 
free Blueprint No. 1 of the famous 
Gr iff 8 T ube Super, giving deal 
er’s name and address 


Other RECEPTRAD parts include 


1 Audio Transformer, Type AT3, $5.75 

1 Audio Transformer, Type ATX, $5.75 

2 IMF By-Pass Condensers, Type G-1000, $1.50 ea. 
Price for all parts $53.50 

(Lieut. Greiff’s famous Super-Heterodyne Manual. $1:59 


© 


RADIO RECEPTOR Ca 
59 Bank St. New York 








Write for complete literature and 


price on individual items 








THOUSANDS f bovs are 


inade 






AUTOMATIC RUBBER CO.. Dept. 22, COLUMBIA. S.C 








ofa: 
Write Today 


For Descriptive Circulars 


on the 


Howard 5-Tube 


and 


Howard 4-Tube 
Neutrodyne 


The Howard Receiving Set represents the 
hizhest development of the neutrodyne 
circuit and is priced to sell at $135.00 
retail for the 4-Tube Set and $200.00 for 
the 5-Tube Set. 

There will necessarily be a limited pro- 
duction of these remarkable sets, and it 





is desirable that dealers and jobbers 
write us at once. 
= /n Licensed c 
S “Dencen, Th © ObY » & 
& W3 
‘NuTRODYNE. 
8 NLUTRODY N ne rs) 
Vio Other Patents Pending 











HOWARD MFG. CO., INC., 


4248 N. WESTERN AVE., 
CHICAGO, ILL. 





ZIP-ZIP 


happy with this won 
dertul Zip-Zip shooter, mething 
very boy wants and never gets 
tired of. Zip-Zip ahoote “r ia acientifically 
and practically made; be i hike hunt 
ing and outdoor sports sorts Ziv Zip shooter 
with plenty of pep and f P earn that 
quick and sure aim. If 
your dealer happens not 
to have them, order »/« 
from us Zip Zip shoot a " i. 
mplete © or thre 
tor $1.00; send stamps, és 
coin or money order aor) 
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You, too, 
Can Make Money 


In Your Spare Time 


OIN the thousands of men and women 

who have found it easy to make extra 
spending money by selling subscriptions to 
Poputar ScieNcE Monruty. 


Among your friends and fellow workmen 
are many men who would enjoy reading 
Poputar Science Monrnry if they only 
knew about the brilliant articles, vivid pic- 
tures, and money-saving departments pub- 
lished in this wonderful magazine. 


Easy to Get Orders 


As you know Poputar Science Monrtnu- 
Ly from cover to cover, you know just the 
departments and special articles that will 
be of most interest to your friends. 


There are the automobile pages filled with 
live, usable ideas for men who own cars... 
the splendid up-to-the-minute radio section 
for radio fans . . . the Home Workshop De- 
partment for the handy-man-around-the- 
house . . . the Better Shop Methods De 
partment, with scores of money and labor 
saving ideas for garage and machine-shop 
mechanics .. . and a dozen or more general 
articles for your friends who are interested 
in the new inventions and latest discoveries. 


Special Bonus— 
Easily Earned 


F You know dozens of people who will be 
glad to subscribe to Poputar ScieENCE 
Monruty if you tell them about it—and 
one sale leads to another! 

To start making ‘‘easy’” money in your 
spare time, send the coupon today for full 
information and special bonus ofier 


Popular Science Monthly 


250 Fourth Avenue New York, N. Y. 


POPULAR SCIENCE MONTHLY 
250 Fourth Ave., New York 


Please send me full information showing how 
I can make extra money selling subscriptions 
and the details of your special bonus offer. 


Name 
Street 


City and State 
11-24 
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“Rushing” Chair Seats 
(Continued from page 94) 





to use them. About 21% lbs. of the dry 
flag make a seat. 

The leaves are very brittle when dry, 
owing to their open-cell structure. In 
order to develop the strength of the fiber, 
the bundle you are to use should be dipped 
vater and left for not mor: 
than a minute or so. Itis then taken out 
and carefully wrapped in oilcloth or heavy 


paper and allowed to remain for from 5 
to 10 hours. 
Draw out a small handful at a time, 


keeping the rest moist until needed. Take 
from 5 to 9 leaves, according to the size of 
the strand desired, which is usually about 
1¢ in. in diameter. This will take about 
6 leaves of medium width. Draw each 
leaf between the thumb and fingers to 
break down the cells. Tie the white ends 
to the chair frame, as at A, Fig. 1, ar 
give the leaves a complete turn every hal! 
inch or less. Do not select leaves of al 
same length, but plan so that you 
constantly are adding a new leaf to keo; 
the strand uniform. Insert the white end 
of the new leaf you are adding betwee: 
those already being twisted; this wil 
keep the tapered ends always toward you 
Any tips that are not twisted into the 
strand will be disposed of, as shown later 


ROCEED as indicated in the diagran 

until the seat is complete. You will find 
at first that your hands will tire rather 
quickly, so while resting, roll up the end 
you have left and tuck it under any 
strand going at right angles to it. If you 
leave the work for any length of time, b« 
sure to wrap a moist cloth over what you 
have finished. 

You will find that the work shrinks 
considerably when it is drying and this 
sometimes causes “‘turns’’ to stack up 
Keep each strand taut, as shown in Fig 
2, before making a turn and this difficulty 
is not apt to arise. 

No weight should be put on the seat 
until it is thoroughly dried, which usual; 
takes 2 or 3 days. After it is dry, any 
loose tips may be brushed off with a stiff 
vegetable brush. 

Linseed oil and turpentine may be used 
for filling, or the seat may be ccated wit! 
white shellac or any elastic varnish. Oi! 
and turpentine, proportioned 10 to 1, 
are satisfactory, but the seat takes longer 
to dry and darkens somewhat. Three 
coats of white shellac are recommended, 
as this brings out the mirgling of the 
white and the green of the flag. Shellac 
also prevents fading and gives good ser- 
vice for a number of years. 

Sometimes the chair is turned bottom 
side up after the filling is dry, and tough, 


fine excelsior is stuffed evenly into the | 


spaces between the middle and 
layers of woven strands. 
done by means of a thin hardwood stic} 
1 in. wide and 6 or 8 in. long. 


INSTEAD of using 
on tracing cloth 
drawing, I rub the 
piece of 





chalk or soapstone 
before tracing a 
surface with a smal! 
chamois skin. Even on 


to give trouble in the inking. 





See page 33. 


lower | 
This may be | 


cold | 
days the ink takes well and there is no | 
chance of powder being left on the cloth | 
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Automatic Electric Fire Alarms 
You Can Build Easily | O | al l 
Iry | By L. B. Robbins 
ry | qis of the simplest and most effective 
4 | ways of rigging up alarms that will fi; aac — St clin ee nanometers 
- | warn of fire automatically are illustrated | rN, ETE ; 
ed | below. —_Y* YZ 
we | A thermostat from an old incubator 
ant may be mounted on a base and a small 
ar | scaffold built over it to carry an adjustable 
<< | contact, which can be raised or lowered to 
| meet the top pin of the thermostat. When | |!/// 
ne. the thermostat expands, the top touches | || ] 
ake | tie screw, completing the circuit and | | 
> of | ringing the alarm. Adjusting the screw | | 
out | will determine at what degree of heat tlie 
aut contact shall be made. 
ach By arranging two vertical brass springs 
to with a small block of paraffin between 
nds them, a simple alarm can be constructed. 
are -araffin will melt at a certain heat, letting 
hall the springs come together and ring the 
all bell. Several of these along a fire-alarm 
you 
e¢ 
en 
reen 
wil 
you yj sf 
thi = le Hi - F 
ater S a 3 CZ =}} 
find | | er Se fet WE Se = = $a 
ther | ARg 4: 





* Bo == —— - 
BF wie 


||| areas Lfours-with this most winning 












e, be 


- iN | a 
= | ea ee «lot all musical Instruments 
CONTACT LEVER] Jaymes <ARMATURE 
bnke anecr (f es ’ : 
thin Pics hi ae It’s easy to be popular - to be in demand 
cup mercury te, I socially - to be welcome everywhere - with 
Fig geass Tuse -| pm | Nie —— WEIGHT an irresistible Buescher Saxophone. 
culty wiRE —t@® A METHOD OF 











' BLOWING A WHISTLE AUTO- 


The model. DOn't be a wall-flower. Don’t be a dawdler. Step out 
P;MATICALLY BY MEANS OF ; 


HOMEMADE MERCURY shown ig Of the crowd and into the ‘‘picture.”’ Be able to do 








, seat HEAT ALARM “ANY OF ABOVE METHODS the aoe something to earn your welcome. Learn to play a 
sually Six simple but positive ; methods of cele yt 
any ringing a fire bell or blowing a whistle Saxophone BUESCHE: 
a stiff . Easy 
| line would be valuable in cold rooms, such to Play a 

> used | as in an ice-house. Ch; Ch S ph 
1 wit! | A similar device consists of two vertical sag rue Lone axo one 

Oil springs. One of them is held about 14 in. Easy? - you'll be astonished to see what you can do in 
to 1, from the other by a German silver wire pr gine days. Most people are able to play a few pieces 
longer stretched over to an upright a foot away. te! popular music we two or three weeks. : 
Three When the heat expands the wire suffi- 8 great fun - learning - and you are mastering an ac- 

7 complishment that will mean big money to you if 
onded, ciently to allow the springs to touch, the you decide to use it commercially 
yf the bell circuit is completed. Easy payments to suit your <sinaianbatiianician: en free trial. Send 
hellac A simple thermostat may be made by poner ne ora postal for your copy of the free Saxophone Book 
ai aer- soldering a steel and brass strip together. tay er ea ‘ia this a. alata i: 
This is fastened horizontally in a slotted a nbsp ) a - : 

ottom | binding post. At a certain heat the i BUESCHER BAND INSTRUMENT Co, 
tough, combination will bend and make electrical Se nena ann ire pane 











to the contact with a binding post at the 300 Buescher Block, Elkhart, Ind. 
lower opposite end. thi Ba ° ] TL ty; ted 
ay be | To form a mercurial alarm, a glass tube 1S auty, USIVA 
1 sticl containing mercury is fastened at one side 
of a board. One alarm wire projects | axOp one 00 
through the bottom of tube, while a _ j 
second wire is forced through a wax float shel keg 0 Meee oe a oe ne eww —— 
pstone esti tc f th — a eae This beautiful book {Buescher Band Instrument Co., 
ing a . af ing on op oO th e mercury. An shows how egy il is { _ 300 Buescher Block, Elkhart, Ind. 
antl | adjustable lever then is fastened above y Bam teh ge pe y presepens ae war 
Apes the float wire as indicated and connected will find the first aieucdianse  Conem.. “freenaiae . Ramana 
eee! in the bell circuit. As the mercury is ex- | lesson chart. It Mention any other instrument interested in) 
2 18 NO | ae shows all the differ- 
e cloth | panded by the heat, the float rises and S ; NE Nitti csinncesinnnnsveees «ovasecennanalan 
Ys fins , - . aay ; i 135 what each is used for. 
finally makes contact with the lever. : ag Hundreds of pictures, SERECEY AMMEN a ows oraiu:sin's'<ccinteuteailaaemeaenae ° 
(Continued on page 134) 64 pages. You must | aaa ek 
: ae have this fine book. Se 
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Red Devil 
PLIERS 


HE ‘‘Red Devil” trade 
mark is a big thing to 
look for when you buy 


pliers. 

It means all there is in 
pliers that they are drop 
forged from tool steel, that 


they are designed and tempered 
with great care and skill, and 
will stand the test of hard use, 

that they will serve well. 


**Red Devil’’ 
Slip Joint Plier 
For cutting wire, 
turning nuts, bolts, 
hanging picture 
frames; for the car, 
truck or tractor; 
for amateur plumb- 
ing jobs, etc. The 
thin nose gets into 
hard - to - reach 
places. Beautifully 

nickel plated. 
No. 924 615 in., 
60c a pair. 


**Red Devil’’ 

Side Cutting Plier 
About as useful a 
tool as any mechan- 
ic can own. The 
cutting edges cut 
and stay sharp— 
handles shaped to 
fit the hand with- 
out pinching. 

No. 50-—6 in., $1.25 
a pair. 


“Red Devil’’ 
Long Nose 

Side Cutting Plier 
A most serviceable 
tool for adjusting 
the radio set; for 
stripping wires, etc. 
The long nose 
reaches inaccessible 
places. 

No.654—6 in., $1.30 
a pair. 


“Red Devil’’ 
are on sale 
dealers—if 
stock, send 
name. 


Pliers 
at all 
not m 
dealer's 





Mechanic's tool 
booklet free 


SMITH & HEMENWAY CO., INC. 
Manufacturers of ‘‘Red Devil’’ Tools 
264 Broadway New York, N. Y. 


@ ‘RED DEVIL’’ 
PLIERS 


Known and used 
the world over 









—_ 5 ged ©. Dropforged from " aoe 
—_— ‘ =>, tool steel -made / . —_— 
Ws * Ya »\ in 100 styles 4 YS ; 


for every need. fat? 
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| illustration. 


| scraper for removing 
| paint from glass and 


Mysterious Pencil Trick for 
Writing in Various Colors 
By Kenneth B. Murray 


| je can have much fun demonstrating | 


to your friends a pencil with which | 
you can write in any colors—red, blue, | 
green, purple, and so on. | 
The pencil itself is unprepared and can 
be handed around for examination. The 
secret lies in pre- 
paring beforehand 
| several small 
patches of strong 
adhesive mending 
; tape by gluing to 
7 the back of them 
; bits of colored pen- 
cil ‘‘leads.”’ 
When demon- 
4] strating the pencil, 
secretly stick the 
patches of tape on 
several fingers of 
the right hand. Then, as you use the 
pencil, it is necessary only to project a 
color tipped finger next to the point of 
the pencil, and write with the colored 
lead instead of the pencil lead. 
The correct size to cut the adhesive 
tape is made clear in the accompanying | 
The patches are instantly 











Colored points stuck 
on the  finger-tips 





removable. 


Using Old Vibrator Bridges 
\ ORN-OUT vibrator bridges of Ford 
coils can be had for the asking at 
any garage and often prove handy around 
a shop. 


They serve as small braces on 
machinery or fittings, as spacers between 
parts, and the like. 

Two other uses are 
shown. <A vibrator 
bridge, a razor blade 
and two small bolts 
make an_ excellent 





similar purposes. If 


a more finished tool is cone 
desired, two bridges , eee a 
can be used, and a old bridges | 


handle attached. 

For feeding string from a ball over a 
store counter, the holes in a vibrator 
bridge offer just about the right amount 
of resistance. The ball of string is put in 
a box at any convenient location and the 
bridge attached to the box.—V. A. L. 





Automatic Electric Fire Alarms | 
(Continued from page 133) 


Where one of these alarms is expected 


to blow a whistle instead of sound a bell, | 


the method shown in the lower right-hand 


| corner of the illustration is effective. 
A pair of inverted magnets take the | 


place of a bell. A flat iron armature with 


a round, vertical shaft rests below them | 
The lower 


in a run of two screweyes. 
end of the shaft is attached loosely to a 
pivoted hook. 
then placed in the hook. 


A second pivoted lever is | 
Over this lever | 


is slipped a ring that is tied to a weight. | 


As the circuit is completed by the auto- 
matic switch, the magnets attract 
armature. 


the | 
This raises the hook and the | 
| lever drops, releasing the weight, which 
| pulls the whistle cord. 








What Are 
inferior Parts 
Costing You? 


Just as much as you’d pay for 
sremer-Tully parts,—the difference 
is in the results you get. 


Two Types Short Wave 50 to 150 
meters Broadcasting 200 
to 565 meters 


THE BREMER-TULLY 
LOW LOSS TUNER 


This is not a trick tuner, but 
standardized electrical instrument now 
in its third successful year. The un 
surpassed results obtained by thousands 
of users has demonstrated the unques- 
tionable superiority of this product. 

Phe untuned adjustable primary, the 
skeleton frame, the ‘Series bank’’ wind- 
ings of the coils, are improvements of 


vital importance, insuring extremely 
low losses, greater selectivity, dis 


tances and volume. 


No switches or taps are required, the 
bearing is adjustable, rotor is pig-tailed. 
All windings terminate in binding posts 
clearly marked. Single hole, panel or 
base mounting can be used. 


The Short Wave Tuner Brings in the 
Low Wave Broadcasting Which 
is Becoming So Popular 
THE BREMER-TULLY “LIFETIME” 
CONDENSER 


The Only Low-Loss Straight Line Wavelength Condenser. 
Light in Weight —Compact in Size. 





150 M.M.F. 7 plates - - $4.25 
250 M.M.F. 11 plates - - 4.50 
520 M.M.F. 23 plates - - 5.00 
800 M.M.F. 35 plates - - 6.50 


“20 Point” folder gives you fuller details. 


Write for it. 


BREMER-TULLY MFG. CO. 

532 SO. CANAL ST., CHICAGO 

lave you built the ‘‘nameless” circuit. Write 
us for folder. 
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| into the radio cabinet shown simply by 


equipment are kept in one of the drawers. 





| as well as for repairing wall breaks, can be 


| sifted coal ashes. 
| oughly and wet with water to a putty- 


| quite thick. 
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Walnut Writing-Desk nannced 
into a Radio Cabinet 


N OLD writing-desk that had out- 
lived its usefulness was converted 


removing the pigeon holes and shelves 
from the interior. 

There are several advantages in a cab- 
inet of this type besides its cheapness and 
the fine appearance of the old walnut. 
The slanting 
table top pro- 
vides & com- 
fortable rest for 
the arm while 
tuning the radio 
set, and there 
is plenty of 








room for the 
loudspeaker. 
The cabinet has 
ample space for 
the B_ battery 
and also for the 
A battery, if of 
dry cells. 

map, and other 

















The set is hidden be- 
hind the desk doors 


The head phones, 


The storage A battery is placed on a shelf 
under the top of the table, just as a bat- 
tery is held underneath a car. All the 
wires are run in from the back. 

In this instance the cabinet was refin- 
ished after the old varnish had been re- | 
moved, by giving it one coat of water | 
stain, two coats of white shellac, each | 
sandpapered lightly, and three coats of | 
varnish, the last being smoothed with 
pumice-stone and oil.—G. C. 








Cheap Emergency Cement for 
Filling Holes and Cracks 


CEMENT for filling corner crevices, 
cracks, and holes made by rodents, 


made cheaply by mixing 1 part sand with 
2 parts ordinary wheat flour and 1 part 
These are stirred thor- 


like consistency. 

The cement mixture is applied with a 
trowel. It takes three or four times as 
long to harden as Portland cement, but is 
durable and does not crack readily. 





Paper Knives Whittled from Odd, 
Knubby Tree Limbs 


OW and again when wandering in the 
woods or along the road, knubby 
pieces of tree limbs are found, so odd that 
they tempt one to take them home. Some 
of them may be 
cut into unique 
and attractive pa- 
per knives. 
Usually a knubby 
end may be 
trimmed a bit to 
form the handle 
and a_ projecting 
limb shaped like a 
knife blade. The 
back edge of the 
‘lade may be left 
When the whittling and 





1 





S(CAMORE 


Two unique 
paper knives 


_ trimming are done, a little oil rubbed on | 


—L. H. 


gives a natural finish. 
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Marvelous New Transformer 


Neer 


TRADE MARK 








Our Slogan 


**The Best 


Transformer 


Your Money Back 


NLESS you can enthusiastically 

say: ‘*I have never heard a radio 

give forth such pure, full, rich, 
round, pleasingly natural tones’? we 
will promptly return the money you 
pay us for a pair of KARAS HAR- 
MONIK Transformers. 


That’s our special introductory offer! 
You are both Judge and Jury. 


You will agree that the only criticism of radio 
reception at the present time is that the full 
beauty of music is lacking owing to the failure 
or inability of radio sets to reproduce and amplify 
the rich overtones and harmonics of sounds which 
are so necessary to really TRUE music. Up to 


now we have been receiving only asmall part of 


musical tones—that’s why voice and musical in- 
struments sound so unnatural in a radio set. The 
NEW KARAS HARMONIK Transformers 
have changed all this by reproducing and fully 
amplifying entire tones — the harmonics and over- 
tones equally with fundamental or primary tones. 


You want the most perfect tone quality a radio 
set can possibly give you. So does everybody else. 
You want reception from a piano to sound like 
beautiful full toned piano music — not like the 
thin, stringy tones of a banjo. The new Karas 
Harmonik Transformers will give you such an 
unbelievable volume of delightfully pure music 
that you will be enthusiastically surprised. 


You say ‘*Prove this to me and of course I'll use 
your Transformers’’.To prove itto your entire 
satisfaction is exactly what we propose to do by 


To Jobbers and Dealers, 
Distribution of Karas Harmonik Trans- 
formers through regular jobber and 
dealer channels 1s being carried out as 
rapidly as the output of our factory per- 


Please send me 


our unconditional money-back guarantee, 


Over a year ago our Engineers set out to design 
and develop an Audio Frequency Transformer 
that would raise the quality of radio music and 
speech to an entirely new plane. It has taken a year 
of intensive hard work and the expenditure of 
many thousands of dollars to do this. But now the 
new KARAS HARMONIK Transformer is 
a reality and available for you to use and enjoy. 


Our transformers are being sold through regular 
jobber and dealer channels but it takes time to 
effect complete national distribution. If your 
dealer has our New Karas Harmonik Trans- 
formers in stock he is authorized to extend our 
offer to you. If he hasn’t yet had a chance to 
secure a supply, you may order direct from usin ac- 
cordance with our special introductory offer backed 
by an unconditional guarantee that enables you to 
try out and prove these new KARAS HARs 
MONIKTransformers withoutrisking onepenny, 
Here’s the Offer We Make You 
Just fill in and mail the coupon below and we 
will send you a pair of the new Karas Harmonik 
Audio frequency Transformers to take the place 
of the Transformers now in your set or put in 
that new set you are building or are going to build. 
When the Transformers arrive you hand the 
postman $7.00 for each Transformer plus afew 
cents postage. Put the Transformers into your 
set and use them for 60 days. Put them to every 
test you can devise. Then if you do not decide 
that the quality of musical reception of your set 
is vastly improved you are free to return the 
Transformers and we will cheerfully return your 
money immediately without question or quibble, 
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Money Can Buy” 


Amazingly Improved Radio Reception 
i 


KARAS ELECTRICCO., 4040 N. ROCKWELLST. DEPT. 13-68 CHICAGO 
(BSRRRRERRERERERRR ERE CREE eee eee 


Karas Electric Co., Nept, 13-68 
4040 N. Rockwell Street, Chicago, "!, 


rene nee pair of Karas Harmonik All Stage Ratio Audio 


mits. In the meantime mail applica- Frequency Transformers. I will pay the postman $7 a piece, plus post- 
tions will be taken care of in the order age, on delivery, It is understoud that I am privileged to return the 
they are received, on an allotment basis. transformers any time within 60 days if they do not prove entirely 
Write us for test records, discounts, etc. satisfactory to me, and my money will be refunded at once. 


To Set Manufacturers. 
We positively prove that Karas Har- 


A igs : : Name 
monik Transformers wil: vastly improve 

the musical quality of your set by any 

form of test you wish to impose. When 

you are convinced of this you will nat- 

urally want to use them. Write or 

wire us and arrangements for tests will City 


be made promptly. 


pV POPPrrrrrrrrrrrerrrrrrrrrriririiri iit tit TT ce 


POOR eee REE H EERE EERE REE HEHEHE HEHEHE EES EEE EES 


1f you send cash with order we'll send transformers postage * prepaid. 
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Of course, the skilled mech- 
anic and the _ professional 
electrician may have more 
pliers in his kit. 

But, for the man who works 
with tools for the pleasure 
he gets out of it, three pair 
of Klein’s will serve most of 
his purposes. 

A pair of 8 inch Klein's Side Cut- 
ting, one pair of 6 inch Klein's 
Oblique, and a pair of 6 inch 
Klein’s Long Nose fill the bill. 
Your hardware dealer 
carries ,a full line—look 
them over next time 
you are in. 


Just ask for Klein's! 


Klein's “Pocket Tool Guide”’ 
is full of useful tables for the 
electrician. Drop usa card for 
one. It's free for the asking. 





3220 BELMONT AVENUE 
CHICAGO, ILL. © 


Mathias ak & Sons 


HOME WORKSHOP DEPARTMENT OF 
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Overhauling Your Heating Plant 


ELL, that’s 
settled for 
the winter,” a 


friend of mine re- 
marked with visible relief as the last 
bucket of a 15-ton consignment of coal 








rattled down the chute into his basement. 


“‘Last year I bought only 10 tons, think- 
| ing that would do, and had a hard time 


getting five additional tons when I found I 
needed them. I am taking no chances 
this fall.” 

“You don’t mean to tell me you burn 
15 tons of coal to keep this house warm?”’ 
I asked in surprise. He assured me he did. 

As a heating engineer I knew some- 
thing must have been wrong, because the 
house apparently had 
adequate heating 
plant, was snugly built, 
and did not have an 
excessive amount of 
window surface. 

* aet 3s 
look at your 
furnace,” I 
suggested. 


an OIL MOVING 


CLEAN FLUES 
WITH WIRE 
BRUSH 


ok Ree Te 
must be 


something 
radically 


wrong with 
very 5 All ashes, 
It. 5 soot and dust 
We went should be re- 
into the moved from 
, your boiler or 
basem od nt furnace, and 
and at first any bad 
glance I[ 
was more 
puzzled 
than ever. 


REMOVE ASHES 
AND CLEAN PIT 


It was a 
st eam 
plant and, 
while not 
new, of a 
very good type. It appeared to be in 
excellent repair, but still I knew some- 
thing must be wrong, so I opened all the 
doors and looked inside. The mystery of 
the coal consumption then was solved. 
The furnace was so dirty that it was im- 
possible to heat it without wasting coal. 
I found the flues almost plugged up with 
soot. The top of the boiler was covered 
with soot and ashes and the smoke pipe 
was half clogged. 

““That’s where your coal went,”’ I told 
him, pointing to the accumulation of soot 
in his flues and pipes. ‘‘ Clean that out and 
see what a difference it makes.”’ 

My friend promised to have a man in 
at once to clean out his furnace and I 
feel confident that if he does so he will 
have five of his 15 tons of coal left when 





| he lets out the fire next spring. 
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Heating and Ventilating Engineer 














It isn’t necessary, 
however, to ‘‘call in a 
man” to clean out 
furnace. You can do it 
yourself with very little trouble. To 
overhaul the entire heating plant should 
not take you more than half a day, even 
if you have no marked mechanical 
ability. This is true of hot-water, hot- 
air, or steam plants. 

The careful furnace man will overhaul 
his plant in the spring and then go over 
it again in the fall; but assuming that you 
let your fires go out when the warm 
weather set in and then, as most of us do, 
forget about the furnace until it came 
time to light it up again, it will be 

necessary to give it a thorough over 
hauling if you are to get the greatest 
efficiency out of it at the greatest 
economy during the cold weather. 
P Start at 


your chim- 
ney. Take 
down your 


smoke pipe 
and brush it 


OVERHAUL out thor- 


DAMPER 





oughly; 

When you 
replace it, 
be sure it 


joints should 


akes tight 
be thorough- makes 





ly re-cement- joints where 
ed before it is attach- 
starting your ed to the 

fire this fall 
furnace 
proper and 
y re j = 
CEMENT ALL where it en 
LOOSE JOINTS Lers the 
Fra vertical 


chimney. 
Also DD € 
sure it 
does not 
protrude 

to the chimney area, because, in case it 
does, it will cut off part of the draft. Th: 
cleaning of the smoke pipe should be th¢ 
same on hot-water, steam and _ hot-air 
furnaces. 

For hot-water and steam plants thi 
next step is to open the draincock and 
allow the water to run out until it runs 
clean. If the water does not run clear 
after a few pails are withdrawn, the indi- 
cations are that the boiler 
considerable sediment. In this event 
should be emptied and thoroughly flush: 
by alternately attaching a 
draincock and running in water from 
the house supply and removing the |! 
to let the water run out. When the boiler 
is cleaned, fill it again to the proper level, 
closing the draineock, of course. ‘The 
proper level for most boilers is indicated 


contains 


hose to t 


See page 33 
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when the water in the gage glass is 

a aen w- oncentrate energy— 
Examine your boiler thoroughly and 

make certain that all cemented joints are 

in good condition, and that no cement has 

become loosened or fallen out. rarin’ CoO 80 
In some boilers of the sectional type, 

furnace cement is used to make tight 

joints between the sections so that there | 

will be no short circuiting of the burning 

— gases, which would allow them to enter | 

the smoke pipe and go up the chimney | 

without first having completed their | 


travel through | smn 
ty il | is i 


= 

















the boiler. Ex- 
pansion and con- 
traction some- 
times loosen 
this cement and 
if the joints are 
| not made tight 
by re-cementing, 
considerable | ih 
heat will be Diagram showing Hii} \ IN i i NANI HANI Hl I) iii { iki i He 
| wasted and the orojection of smwke \ AU TTT RTT HT | 

boiler will not pipe into chimney WII \| ITH Ni WH WHI 

perform in a sat- Hh 
isfactory manner. You can get fur- 
nace cement at almost any hardware 
store. 

This same method of making tight 
joints is used in other parts of the boiler 
such as around fire, ash-pit, and clean- 
out doors, also where the boiler rests 
upon its base. These points should re- 
ceive careful inspection and attention if 
economical operation is desired. 

Inspect all vent valves in the base- 
ment and on radiators to ascertain that 
the openings are not closed by corrosion. 
pipe Test all radiator control valves and re- 
new the steam packing if necessary, there- 
by preventing leakage and_ possible 
damage to floors and ceilings. 

Overhaul the damper regulator and 

other mechanical devices, making sure 
| that they are clean and all moving parts Lain” oh ul 
free from rust and in proper adjustment. , . + | aan 
| If a thermostat is in use, it will be profit- a we 
<< able to have this inspected, cleaned, and OWER and pep set on a hair trigger, that’s what 2 

adjusted by a competent thermostat the Columbia Hot Shot brings you. Hitched toa ) 
— ses charge is — we gas engine these electrical huskies hop on the job 
ys | fe ae nee instantly. Their fat, hot sparks explode the whole 

The foregoing applies alike to steam, charge, bringing to the work power that makes Saws 
vapor, and hot water, with the exception zip through the heaviest logs. For farm and mine 

that a hot-water and camp; at home and afield, Columbia Eveready 

iv SECTIONS WITH system is filled Dry Batteries are ever-ready to put their last ounce 
Pee aii tags completely se 9 of energy into the job. 

3 Ae expansion ank 

eae the highest When idle, Columbia Evereadys do not fret away 

radiator, or special their strength. Resting, they renew their energy and 

instructions are store up fresh pep to zip through the circuit at the 

followed in the word “go.” 

sr closed Don’t just ask for “a dry cell.” Ask for “Columbia 
: Eveready” by name and get 100% battery efficiency. Co- 

All steam or lumbia Eveready Dry Batteries are sold by implement deal- 
vapor systems are | ers, electrical, hardware and auto accessory shops, radio and 
provided with marine supply dealers, garages and general stores—Columbia 
cles motte fo) some type of Eveready Ignitors can be purchased equipped with Fahne- 
ace ee te fo damper regulator | stock Spring Clip Binding Posts at no extra cost to you. 
7 | sine aig ad a for controlling the 

| steam or vapor 
pressure by operating the drafts; many 
hot-water systems are without such de- 
vices, however, for the reason that the 
het best types are controlled by patents. | Seeeiokes camels eee 
Ravel: One further point is the thorough for doorbells iaging burglar een pb ee ; 

The cleaning of all radiators between the a a ignition pumas bank vaults running toys 
icated (Continued on page 138) heat regulators electric clocks —taido “A” 
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Columbia 
Hot Shot 
contains 
4,5 or 6 
cells in «a 
neat wa- 
eengeess 


steel case. 
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Manufactured and guaranteed by 
National Carbon Company, Inc., New York—San Francisco 
Canadian National Carbon Co., Limited, Toronto, Ontario 
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Can you look The Shipshape Home Parks “Cabinet 
| Shop Special’’ 
t this tool | (Continued from page 137) $225.00 
a | = - complete with motor 
2 { sections, using a narrow brush made for - o& b. Cincinnati. 
nan twant it? the purpose or the narrow tool of the Send for Bulletin 
a e ; C-S describing 
vacuum cleaner. During the summer this machine in 
dust lodges in these portions of the detail 
WE dare you to let your hard- : 4 t odg If . I eer : 
ware man show you this radiators. ; not removed it is thrown 
Millers Falls Spiral Ratchet Screw up and out into the room by the warm 
Driver No. 61. currents of air flowing up through the 
: ; heated radiator. This causes the ‘‘smell of 
With three blades and three i sat”? at t : cad: Cina 
ways of working, it does ev- : 1eat”” when the system is first fired up. 
erything a screw driver can, f | When the above suggestions have been 
It’s new, it’s a Millers Falls conscientiously followed, the apparatus is 
tool—it does its work better ™ | ready to deliver a season of satisfactory 
than it was ever done before. i | and economical service. 
It's about as cart tee For hot-air furnaces it is advisable to 
ata and ee remove the outer casing of the furnace 
yenera yinteresting—a ° ° 
generally g and clean the air-heating surfaces of all 
as you could own, fe : j 
| accumulation of dust and dirt, also the 
You men who use tools— space : , astings : . . 
5 space at the bottom between castings and 
professionally or on the side ster fs se tog The biggest little woodworker 
d “tig | casing. Inspect the cemented joints by “et 
—pick up one of these in the | Ls: . ; . ever built! 
which the various sections are made tight, 
store. And then try not to x Rei ; é te 
: | reme:nbering that the principle upon You'll want this sensational Parks com- 
buy it. eee ‘ F bination woodworker right away for your 
| which the warm-air furnace operates is shop—includes 8-inch rip and cross-cut 
Meet the new members the passing of fresh air over heated iron 4-inch Pe oygac ieee prac hosictehh eee 
shaper, sander, anc universa motor, 
of the family—with the surfaces. If by any chance the products of Complete with lathe attachment only 
: ’ combustion are allowed to escape into the $225.00. First-class Parks angle-steel con- 
Automatic Return ° hon all sed it = i a struction, all joints electric-welded. Steel 
No 61 has two brothers— air chamber, a mixture of the two is table-top. The newest thing in small shop 
No. 62 (larger) and No. 67 delivered into the rooms with consequent | equipment. Guaranteed 10 years. 
maller), sy e pod annoying, if not serious, results. Inspec- | The Parks Ball Bearing Machine Company 
[ou s — Nos. 0, . . .« | es a 
ae tion and re-cementing of any such Joints 1547 Knowlton St., Cincinnati, O. 
620, 670 — correspond } 


in design, with the 
addition of a spring 


in the handle. With 
this extra feature of 
automat return 
they fhe like an 
automatic drill— 
life- avers for “one 
har 1 * jobs. You 


don't sees to hold 
the chuck, Special 
chuck and drills 
can be furnished 
for drilling small 
anoles. 


Here’s what 
you see when 
you examine 
No. 61 : 
and his family 


A beautiful tool in de- 
Sign and finish. Highly 
polished on smooth 
surfaces; good knurling 
where needed 


© 


Three actions—right or 
left spiral; right or left 
ratchet; plain screw 
driver. 

Three blades—easilyin- 
serted, with positive 
lock; easily removed. 
New and unique design 
of shifter for right and 
left spiralorrigid action 
Quick and positive « 
tion. 


Locking collar on shoul- 
der of spiral makes it a 
ratchet screw driver, 


Can you beat all that? 


MILLERS FALLS 
COMPANY 
Millers Falls, Mass. 
28 Warren St., New York 
9 So. Clinton St., Chicago 


Manufacturers of 
Mechanics’ Tools, Hack Saws 
and Automobile Tools 


MILLERS FALLS 
TOOLS 


© 








found defective will insure the delivery of 
clean, warm air. This applies to the so- 
called pipeless as well as pipe furnaces. 

After the furnace is inspected, all floor 
registers should be removed and the 
register boxes thoroughly cleaned, as 
dirt is likely to collect in these boxes and 
be discharged into the rooms when the 
furnace is started. 

The fresh-air inlet, commonly called 
the ‘‘cold-air box,’’ should be thoroughly 
cleaned so that accumulated dust will not 
be drawn into the furnace. The fresh- 
air inlet screen should be inspected to see 
that it be not choked with rubbish. 

At intervals of a few years, the hori- 
zontal hot-air pipes should be taken 
down and cleaned, as dirt also collects in 
these pipes; though not as rapidly as in 
other portions of the system. 

Some of these suggestions may appear 
superfluous, but from a long and varied 
experience in the heating industry, it 
my opinion that the foregoing practice of 
attention and inspection assures the 
greatest heating comforts, guards against 
winter repairs, which are both costly and 
annoying, and returns the expenditure of 
effort or money in prolonging the useful 
life of the heating system. 


is 





Wall IN MY experience 
alipaper as a paperhanger in 
Spots the last 12 years, I 











have found the best 
way to cover a grease spot on a well or on 
old paper 
to use a piece of tinfoil such as is found 
wrapped around cigarettes. By pasting 
it over the grease spot before applying the 
paper, the spot will be stopped per- 
manently from showing through. 

As a rule, paperhangers scrape the 
grease spot off, digging right into the 
plaster, and then fill up the hole, but this 
makes quite a bit of dirt and, of course, 
takes much longer.—CHARLES E. MOEH- 
LER, Johnstown, Pa 


sine iwinterebeinies — 





before putting on new paper is | 
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Canadian Factory: 200 Notre Dame East, Montreal, Can. 
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JACOB GORDON 


GETS $4000 
IN 2 MONTHS! 


Making and Selling 
Popcorn Crispettes 


Mr. Gordon was driving aattvery wagon for small 
ay. See what he did. Ira Shook, Flint, took in 
365.75 in oneday. Bram bought one outfit, then 

10 more within a year. Mrs. La..2, Pittsburg, sold 

8000 packages in one day. J. R. Bert, Ala., wrote, 

“only thing I ever bough 

that equaled advertisement.” 

Patillo, Ocala, writes: 

“Crispettes all you claim and 
thensome.”  Kellog, $7008 

ahead end of second week. pi - 











che 


WE START YOU IN BUSINESS! 


Furnish secret formulas, raw mceterial, and equip- 
ment. Small capital required; no experience needed. 


Build Business of Your Own 


No limit to the sale of Crispettes. Every body likes 
them. It’s a delicious food confection made with or 
without sugar. Write for facts about a business that 
will make youindependent. Start in your town. 


Profit $1,000 Month Easily Possible 


Send postal for illustrated book offacts Itcontains 
enthusiasticletters from others—shows their places 
of business, tells how and when to start, and all 
information needed. Free. Write now! 


Long-Eakins Co. 1147 High St. Springfield, O. 


See page 33 





























To Straighten 
lroning-Board 


workshop stunt tha? 
I did for my wife the 
other day, and onc 
that will be useful, no doubt, to many 
another housewife: 

Her own ironing-board, which is of the 
solid board type, had warped so badly 
that she hardly could use it. I removed 











~ Sree e 
The Shipshape Home | 
(Continued from page 138) 
+ Here is a home 


the covering and padding, took the cleats | 


from the under side, and drew lines along 
it 114 in. apart. 

With a ripsaw; I cut down on each line, 
starting at the large end and continuing 


The board is di- 
vided lengthwise 


ae with ripsaw cuts 
a a » 
SS 











to within 3 or 4 in. of the other end. To 
keep the cuts from splitting at some future 
time, I drove finishing nails across the end 
of each cut, as indicated. The cleats then 
were nailed securely in place without 
closing the saw cuts, after which the pad- 
ding and covering were refastened. 

The board now is free from warp and 
pertectly smooth. It cannot very well 
twist again because the steam from the 
iron escapes through the saw cuts and 
each strip is too narrow to be affected 
very much.—H. T. SHRuUM, Oshkosh, Wis. 








MUCH as sandpape 
is used in keeping 
the home shipshape, 
a good many ama- 
teur mechanics either do not handle it 
properly or waste an unnecessarily large 
amount. Good sandpaper gives a surpris- 
ing amount of wear and it is often thrown 
away before its usefulness is over. 

Dust and gum, which fill in between 
the grits, can be removed by snapping the 
paper forcefully against the work or the 
top of the bench. Turning the paper 
around on the block also prolongs its life 
because new edges of the gritty abrasive 
are presented to the work in each position. 

Ordinarily, for flat work, the paper is 
held around a block of wood, leather, or 
rubber. Moldings and carved or odd 
shaped work can be rubbed by wrapping 
the sandpaper around a short length of 
molding, a shaped piece of wood, or a 
folded wad of corrugated paper. 

To divide sandpaper into convenient 
sizes, bend it over a sharp edge several 
times and then tear it apart. 

It goes without saying that all sand- 
papering should be done with the grain if 
the woodwork is to have a natural finish. 
In sandpapering woods prior to painting, 
however, it is advisable to rub across the 
grain. If there are any soft, spongy parts 
to be sandpapered, it is well to give the 
surface a thin coat of glue size, which, 
when hard, will bind the fibers together. 

Another point is that certain grades of 
sandpaper are recommended for soft 
woods and others for hard woods. 
advisable for the home worker who does 
much woodwork to keep on hand fine, 
medium, and coarse sheets of each kind. 


Using 
Sandpaper 
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ALTERNATING CURRENT 
vours (Ke) cvcies 


FOR CHARGING ONLY 
CELLS HEM AMPS 


Insist on the Gold 
Seal HOMCHARGER 
$18.50 at your dealer 

(in Canada §26). 


, f M (tH \eve ge 
JUMCHARE: 
UNQUALIFIEDLY 
GUARANTEED 


A.C. WATTS 
FD & GUARANTEED BY 
THE AUTOMATIC 
ELECTRICAL DEVICES CO 
CINCINNATI.O.U.S.A 
PATENTS PENDING 


14 
Gold Seal 
HOMCHARGER 
Features 


1—Simple; needs no care. 


2—Efficient; costs about 5c 
to charge the average bat 
tery, much less than bulb 


or liquid types of charger. 
8—Quick; brings battery up 
to full charge overnight. 
{—Tapers charge; cannot in- 
jure the battery. 


5—Clean; no bulbs to break, 
no liquids to spill or pro- 
duce fumes. 


6—Dependable; adjusted and 
sealed at factory. 


7—Lasts 


forever; only one 
moving part, the Tung- 


sten contact, which can be 
replaced at $1 after many 
thousands of hours of use. 


8—Fool-proof; charges auto- 
matically, no matter which 
clip is attached to which 
battery terminal, 


9—Safe; approved by Fire 
Insurance Underwriters 
No danger of shock ot 
fire. 

10—Beautiful; sturdy metal 


finished in 
any-red and gold. 


euse mahog 


11—Universal; made in types 


for all voltages of alter 
nating and direct cw 
rent. Charges all radio 
“A” and ‘“B"” batteries, 


and automobile batteries. 


12—Quiet; its faint hum can 
not be heard in next room. 


13-—Unqualifiedly guaranteed. 

144—Popular price—sold 
everywhere for $18.50; in 
Canada $26. Complete, no 
extras to buy. 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. 








You needn't have “battery trouble” 


WO things will make your enjoys 

ment of radio free from _ battery 
trouble. First, any good storage battery. 
Second, that excellent, simple, automatic 
charger—the new silent Gold Seal 
Homcharger. 


JInsis 
on the GOLD SEAL 


UNQUALIFIEOLY 
GUARANTEED 


means minimum and 
trouble at all. ‘Then 
If the battery 


becomes weak right in the middle of a program, 


combination 
results, 


Such a 
maximum 


care 
with no 
you can use your set all you want. 


screw the Homeharger plug in any lamp-socket, 
snap two spring clips over the battery terminals, 
and go right on listening at full power. Leave 
the Homcharger connected overnight, and in the 
morning the battery is charged again. 

Everybody says this is the handsomest charger 


ever seen. The Gold Seal Homecharger is finished 


in mahogany-red and gold. It has rubber feet 
and so cannot mar polished floors, tables or 


cabinets. Safe—approved by the Fire Insurance 
Underwriters. Can't injure anything. 


When buying a set, get storage battery tubes. 
They give most volume, and in many cases better 
results in Make 


you buy is charged, then you can listen in for a 


distance too, sure the battery 
week to a month before you buy your Gold Seal 
Homecharger. Price only $18.50 complete; $26 in 


Canada. Absolutely guaranteed. 


FREE! 


our interesting free booklet, “The Secret of Dis- 


Ask your dealer or send direct for 

tance and Volume in Kadio,” containing valu- 
able information on this subject and fully de- 
scribing the GOLD SEAL HOMCHARGER. 
Insist on the Gold Seal 

dealer. 

The AUTOMATIC ELECTRICAL DEVICES CO. 

VUfg. Co. 

131 W. Third Street, Cincinnati, Ohio 


Largest Manufacturers of Vibrating Rectifiers in the World 


Homeharger—ask vour 


Under the same management as the Kodel 


© 





See page 33. 
























































The Place Where 
the Push Develops 


In a Veeder Counter you see 
merely a work-recorder, until 
you see how it pushes the 
work. 

Before the machine operator can 
make a record on the counter, he 
has to make the indicated pro- 
| duction—and further: 


There’s but one kind of record 
that the operator is anxious cf 
showing, or the inventor is in- 
tent on making. That’s an ob- 
| viously HIGH record—and going 
| higher! That’s what’s recorded 
| at any machine with a 


COUNTER 


This small RotaryRatchet Counter 
(No. 6 


of the 





counts reciprocating movements 
required for recording 
the output of 
innumerable 
small machines. 
When the lever 
is move 

through an 
angle of 40 to 
60 degrees, the 


, 
lever, as 





counter regis- 
ters one. The 
| 
| further the 


higher the 
A complete 
lever registers 


lever is moved, the 
number registered. 
revolution of the 


ten. This counter can be adapted 
to no end of counting purposes, by regu- 
lating the throw of the lever. Price, 
$2.00 (Cut nearly full size.) Small 
Revolution Counter, also $2.00 
The Set-Back Rotary Ratchet 


Counter below is for machines such as 
presses and metal-stamping machines, 
where a reciprocating movement 
indicates an operation. 


Registers one for each throw of the lever 
and sets back to zero from any figure by 


turning knob once round. 
from four to ten figure-wheels, as_re- 
quired. Price with four figures, as illus- 
trated, $11.50—subject to discount. (Cut 
less than 15 see.) Set-back Revolution 
Counter of similar model, $10.00 (list 


Send for the 80-page Veeder 
booklet, and see how to put 
the ‘‘push’”’ behind YOUR 


machines. 


The Veeder Mfg. Co. 


44 Sargeant St. Hartford, Conn. 


Supplied with 
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What You Can Do with Your 
Bench Vise 
By George A. Luers 
Mechanical and Automotive Engineer 
OHN BARROW, a neighbor of mine in 
the suburbs, never appreciated the 
real value and utility of the bench vise in 
his basement workshop until one cold and 
blizzardly night. In making up the 
furnace, he broke the flange connecting 


the back stack. 

The part evidently had been fractured 
but now it parted entirely 
be 


and 
immediately. 


before, 


repairs had to made 


_ ELBOW HIGH 







TAPER PIN 


SWIVEL _" FSG 
BASE WASHERS 


Fig. 1. A typical vise of the machinist’s 
type and points where it should be oiled 


Otherwise an uncomfortable night would 
be spent and there would be 
bility of frozen and damaged water pipes 
and heating equipment. 

The pipe was held with a temporary 
prop while the materials for repair were 
sought. Some long pieces of strap iron 
were uncovered in the junk pile. These 


the possi- 


were bent and twisted by means of the | 
vise and then were drilled and installed to 
form a secure collar about the stack. 


[hese repairs held and continue to hold. 
The owner of a bench vise never 
realizes, except on an occasion like this, 
how invaluable the equipment really is. 
A medium or moderately heavy 


STEEL PIPE nh 


4.9? $3 


COPPER OR LEAD Fier é. 


GRIPS _ 


Pl, 


EXTENSION GRIPS 
a ? 
f _ wees 
VISE STAKE 
VISE ANVIL 











RAIL OR I-BEAM—J Se 
PUNCH PLATES ing 
TZ /4 
/, be - 
Le A4) EXTENSION HANDLE —¥— 
Kf of TY ; — Vis 
{ ————d 8 


77 


Hie PUNCH PINS 





FORCE FITTING 
(AXLE HOUSING) 








(es 


y.* S 
etna na | 


Vise grips, vise stake and 
and extension plates 


= 


Fig. 2. anvil, 


punch plates, shears, 


the machinist’s type, with 414-in. jaws, 
weighing about 40 lbs. with a hinged back 
jaw and a swivel base, is my own pref- 


|} erence for all-around utility. 


(Continued on page 141) 
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vise of | 
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| Woe id Battery 


THAT WET BOILER PIT 
CAN BE MADE DRY ! 


MAKE 
cellar walls, 
boiler and drain pits 
thoroughly dry by fill- 
ing the cracks and coat- 
ing the surface with 
Smooth-On No. 7, the 
only practical water- 
proofing material that 
can be effectively ap- 
plied from inside and 
bonds perfectly on wel 









an keep your 
floor and 











or dry surface. Excel- 
lent also for patching FREE BOOK 
concrete floors, water- 


proofing garage, stable and wash-room 


floors, brick walls, cisterns, septic tanks, 
water troughs, fountains, fish ponds, 
swimming pools, manure pits, etc. 


Requires about 25 lb. Smooth-On per 
100 sq. ft. of surface and you can do the 
work yourself. 

Sold in 5 and 10-lb. 
and 25, 50 and 100-lb. 


cans 
kegs 


SMOOTH-ON MFG. CO. 
Dept. 60 
574 Communipaw Avenue 


JERSEY City, N. J. 





























Purchaser 


A 24-Volt ’B’’ Storage Batteryposi eer. 
| A with each purchase of a WOR 
e Battery. The WORLD Battery, is a 
“5 od its guaranteed quality and service. Backed 
iS: panda of Successful Manufacture and Thousands of 
tisfied Users. You save 607, 


Prices That Save | and Satisfy 


Auto Batteries 3 
G-Volt, 11 Plate $12.25 ie Batteries 
6-Volt, 13 Plate 14.25 §:Volt, 100 Amps. 12.5 

it, 120A 14.5 
42-Vohk, 7 Plate 17.00 6-Volt; 140 Amps. 

Shipment Express C. O. D. subject to eramination, 

6 per cent discount for cash in full with order, 


2-Yr. Guarantee Bond in Writing 
With Each World Storage Battery 


proves satisfactory World performance. Mail this ad with 
your name and address — we will ship parry day order is re- 
ceived; and give you your choice of Batter: “es 

ome nickle finish Auto Spotlite, FREE. Write TODAY. 


WORLD BATTERY COMPANY 
1219 So. Wabash Ave. Dept. 7 CHICAGO, ILL. 


This FREE *‘B’’ Storage Battery takes the place of dry cel! 
“B’’ batteries. Can be he wit and will last indefinitely. 

To be sold retail for $6.00. It is the o only battery of its kind 

equipped with solid rubber hdd insurance against acid 
and leakage. Take advantage of ray remarkable introductory 
offer NOW. (To those who pref r it, we will send FREE a 
handsome nickel finish Auto potlite, instead of the ‘“B’’ Bat- 
tery. Be sure to specify which is wanted.) 


GIVEN 
FREE 






To introduce 
this new and 
ay eg World 


Battery to the 
ir 
Public x 


SEY A ee 
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Your Bench Vise 
(Continued from page 140) 


The base should be bolted solidly to a 
2-in. oak- or maple-top bench, because of 
the strain of bending, twisting and ham- 
mering. The best height is to have the 
jaws even with the elbow, when standing, 
forearm extended. The bolts should 
extend through the bench and _ have 
washers under the heads at the wood. 

There are four places to oil a vise—the 
screw, the slide, the hinged jaw and the 
swivel base, and these should have occa- 
sional attention (Fig. 1). If neglected, 
the screw will loosen, the movable jaw 
twist, and the base become unsteady. 
When the screw turns, yet the jaw re- 
quires to be pulled out by hand, the vis« 
has been neglected. 

While many amateur mechanics use the 
vise for a variety of work, others are not 
aware that it will serve in an emergency 
for a number of purposes, including anvil 





BENDING STRAIGHT ENING 
ta 2 





zi 


JAW BLOCK |) 


SPINDLES, 


=v 


WORK 2 
7 BEARING a. 


WORK REST 






SPINDLE FOR GRINDER 


PULLEY is ‘)) 


| Fig. 3. Vise blocks for bending and straighten- 
ing and special fixtures for drilling and grinding 


|] TOOL REST 





use, bushing work, belt fastening, cement- 
ing, clamping, drill work, holding work 
| for saw, hand reaming and _ tapping, 
| chipping and filing (parts held in vise), 
pressing forced parts, punching, pipe 
gripping, setting split and tubular rivets, 
shearing sheet metal, bending and 
straightening plate and bars, and holding 

a grinding fixture. 

In some of these uses it is necessary to 
have a special rigging or attachments, 
typical of which are the devices men- 
tioned below: 

Vise Grips. In Fig. 2 are shown three 
vise grips—soft jaw grips of lead or 
copper, corrugated or pipe grips, and ex- 
tension grips for parts exceeding in length 
the opening of the vise jaws. 

Stake and Anvil. Two desirable anvil 
fixtures also are shown. One is a stake 
that rests on the vise jaws for tubular 
work, as pipe seams, cylindrical parts, and 
sheet-metal work. The other is a vise 
anvil made either of a section of rail or an 
I-beam about 2 ft. long. This is used for 
straightening rods and shafts and doing 
riveting work. If desired, the ends of the 
anvil may be rounded or pointed for 
convenience. 

(Continued on page 142) 
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Does Not 
Warp! 








Resists 


the Most Rigid Tests 
oe 


laAVOC 


and weather change a that play such 


with rubber, are powerless to affect 
Spaulding Bakelite-Duresto panels which have 


never been known to warp, shrink nor split. 


Highest in dielectric prope rtic s, and tensile 
strength, these panels saw, drill, engrave w.ith- 
out chipping—retain indefinitely a beautiful 
mirror finish—all made possible by the special 
Spaulding process of fabrication 
Insist on Bakelite-Duresto. Your dealer can 
Manufacturers furnish standard sizes from stock, special sizes 
Eg eee er eee re to order. For a sign of quality apparatus, look 
ee heat nk get parce tans for Spaulding Bakelite-Duresto panels in each 
in their plants should write to set vou buy. 


our nearest office for complete 
information on Spaulding 


Bakelite-Duresto. Write nearest office for descriptive circular 


SPAULDING FIBRE COMPANY, Inc. TONAWANDA, N. Y. 


Factory: Tonawanda, N.Y. 
Sales Offices-- Warehouses 


484 Broome St., N. ¥. City 
659 W wake St., Chicago 
310 E Fourth Street, Los 
Angeles 
141 N. Fourth St., Phila 
15 Elkins St., Boston = UR 
171 Second St., San Francisco 
509 First Nat'l Bank Build - 
} > ale > " 
ing, Milwaukee Panels-Sheets-Tubes-Rods 








hase ees | LATEST WHOLESALE 

tunity 1 icred LE 
Mr. Brush Salesman :::":.:..": RADIO CAT 

ambitious 
tling men to represent an old established manutacturer ALOG 
high grade, guaranteed, taste selling line of Sanitar e 
re Gated in Wir Bouse s, sold direct to the ’ W Simply send name 
have ope zs for experienced brush men < anager ° 
in all Seritnciee!, We cant live vire, energeti Go TODAY for big 
Getters We. pay larger ———- than any other 48 - page catalog 
Der eee aim wan sea ae ee ante toe of latest radio goods at Wholesale. 
our proposition. WIRE GRIP SANITARY BRUSH Live dealers and agents wanted. 
CORP., 15 Mercer Street, New York City. . 


STANDARD RADIO CO., 104 East 13th, Kansas City, Mo, 


Saw Books FREE 
‘‘Saws in the Shop,” ‘‘Saw Sense,” 


‘Saws on the Farm.”’ Just send 
us your name and address and say which 





Protect your tools 





from theft. Write any name, engrave WA (a 
" any design on tools d metal th y 
of these helpful books you want and we electricity like writing on paper with & oy fe 
s 2 . Seer ’ ia y pen or pencil Complete outfit ae oes 
will send it Free. Write NOW. $3.50, prepaid seaealenmar Interest ao a 4 
E c ATKINS & co Inc ing descriptive circulars free. Write crs* = 
e ° * . tcl 





Dept. D-20 Indianapolis, Ind. Arkograt Pen Co., 1171-A East Stark St., Portland, Oregon 








See page 33. 
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HANDBOOK 





MECHANICS i 
HANDBOOK ) 





330 PACES 
NMiore than 300,000 sold 


ANDIEST book of its Only 
kind ever written. Pre- 
pared by experts under the 
direction of the Interna- $ 
tional Corr pondence 
Schools. Written in lan- 
guage that you in under- 
stand. Note tl partial list 


of subject 

Weights and Easily Under- 
stood Mathematics; Formulae; Mensura- 
tion; Belting; Hydro-mechanics; Strength 
of Materials; Boiler Design; Care and In- 
spection of Boilers; Horsepower of Boil- 
ers; Chimneys; Exhaust Heating; Machine 
Design; Horsepower of ‘Engines; Boilers 
and Pumps; The Slide Valve; Belt Pul- 
leys; Rope Belting; Cylinders and Steam 


Measures; 


Chests; Electricity; Currents; Wiring; 
Dynamos and Meters; Batteries; Cable 
Testing; Compass Surveying; Curves; 
Leveling; Etc. 

Just mail this advertisement with 
a dollar bill and your name and 
address, and this 330-page I. C. S. 
Mechanics’ Handbook or any of the 


other I. Cc. §S 
want will 
mail. 


Handbooks 
come to you 


that you 
by return 


INTERNATIONAL CORRES 
SCHOOLS 


Bor 7625-D, 


PONDENCE 


Scranton, Penna. 
I enclose 3 for which send me, 
the Han Ib marked X, at $1.00 
underst t i 2 iam % entirely 
may returr y ill of them within 


| 
| 
| 
| and get my money back 
| 
| 
| 
| 


postpaid, 
each It is 
atisfled I 
five days 





MECHANICS’ HANDROOK 
JAutomobile Handb [ |Radio Han ibook 
ectrical — ms [JjSalesman’s Handbook 
I try 1 L|Advertising Handbook 

nA de 5 "Han Ib« ok Bookkeeper’ s Handbook 


Name 


Be es 


= Add 
ddress 








EasytoDraw Cartoons 


When Shown in the RIGHT WAY 








Some f the cleverest r nist and comic 
lear 1} tn en oat nare time by ) 
6 artoonirt Evans’ Simple and Easy to Learn Me thod 
an : MAKI. G GOOD MONEY send one 
> 1 let Mr. Evans see it you | i 
Portfolio of Cartoons and full details 





} ’ h 
abou rst It is not expensive. 


THE W. L. EVANS SCHOOL OF CARTOONING 


825 Leader Building Cleveland, Ohio 














Simple Modification Improves 
Ordinary Pen or Pencil Clip 


HILE stooping over a brook to 

watch some small fish not long ago, 
I lost a highly prized gold lead-pencil, 
which had been given to me by a relative. 
{ did not miss it until I reached home; 
then, in order to 
cover up the loss, 
I bought an exact 
duplicate. it 
was only a week 
after that I lost 
this one also. 
Several of my 
friends have told 
me since of their 
keeping fountain pens and 





A groove is filed for 
bali of clip fastener 


difficulties 
pencils. 

The trouble is that the clip does not 
grip tightly enough at the critical mo- 
ment. This can be overcome, I have 
found, by filing a slight groove, as shown, 
in the pencil or the fountain-pen cap for 
the ball at the end of the clip to slip 
nto.—P. A. DASCHKE. 


Your Bench Vise 
141) 





(Continued from page 


Punch Plates amd Shears. These tools 
convenient for sheet-metal 
work. The punch plates are simply two 
steel plates held with loose dowels. The 
punch holes, which are graduated in size, 
are drilled to coincide in the opposite 
plates and the punch is pressed through 
with the vise. The shearing device is a 
pair of heavy metal shears arranged with 
an extension handle of pipe, the other 
handle being gripped in the vise. An 
old pair of cutters may be converted to 
this use, in which case it is well to drill 
for a larger pivot bolt. 

Bending Straightening. For this 
purpose three small jaw blocks as shown 
in Fig. 3 are used. These are placed 
needed to bend parts to a U shape or to 
take out a kink. 

Drill and Grinder Head. This special 
fixture (Fig. 3) may be purchased as part 
of the vise equipment, or it can be made 
up by the vise owner if he so desires. It 
is made mainly of iron plate. The rear 
section forms a bearing for a toolholder 


are heavy 


and 


that has an attached hand crank. The 
rest section, which is fastened to the 


movable vise jaw, supports the work. 
The work is fed into the drill by means of 


the vise screw. Heavy drilling can be 
done with this tool. The grinding attach- 
ment utilizes the fixed rear bearing for 


carrying a spindle with pulley and emery 
wheel. The grinder head is connected 
with a small motor by a leather belt. 
Extension for Vise Bar. Parts too long 
and large to handle in the vise jaws for 
work such as pressing on gears or bush- 
ings, can be handled behind the vise bar. 
This is accomplished by extending two 
rods with plates at each end, as in Fig. 2 
One plate engages the solid part of the 
while the rear 
for the work. 


vise, plate serves as a rest 


Any available long thread- 


ed rods and drilled plates will serve 
for this purpose. 
A study of the various vise tools shown 


will suggest other equipment that can be 
made. The vise has well been called the 
mechanic’s third hand. 
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MECHANICS’ 


S —it’s 


So Handy 


gal will say so just as others have 
as soon as you see the Simore screw- 


driver or combination knife and screw- 
driver. Model No. 11 has three screw- 
driver blades, No. 12 has a fine steel 
knife blade and two screwdriver blades. 
Both tools unusually useful around the 
house or car, or on a camping trip. 
Blades are selected and produced by gravity 
action thru the chuck, and cannot be lost, 
or misplaced. When in place for use the 
blades are rigid and dependable. Handl 
blued to prevent rust. 

Model No. 11 for $1.50, and No. 12 for 
$1.80. Note these new prices. Send money 


order or your check and we will ship post pre- 
paid at once. Each tool guaranteed, and 
our money refunded if not satisfactory. 


Dealers are requested to write for 
information on these tools and the 
Simore Automatic Try square. 


THE SIMON & SKIDMORE MFG. CO. 


Dept. 5-11 Santa Ana, California 














Big Value for 10 Cts. 


6 Song 
tures Pr 


words and 
etty Girls 4( 
Mone 1 Joke Book; 
1 Steak Book; 1 


music; 25 

) Ways to M: _ 
1 Book on Love 
Book Letter Writ- 
ing; 1 Dream Book and_ Fortune 
Teller; 1 Cook Beok; 1 Base Ball 
Book, gives rules for games; 1 Toy 
Maker Boo Language of Flowers 
1 Morse Telegraph Alphabet; 12 
Chemical Experiments; Magic \ge 
Table; Great North Pole Game; 100 
Conundrums; 3 Puzzles; 12 Games 
30 Verses for Autograph Albuins All 
y the above by mail for 10 cts. and 2 cts. 
postage. 





ROYAL SALES CO,,. Desk 938, Norwalk, Conn. 








~— 
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SporT BODIES $Z 


For Ford or Cheviolet § 


We can furmsh you with the latest 
style roadster of racing body af 
prices that will surprise you. 
These bodies may be used with 
or without top or windshield of 
fenders, and may be anderslung 
{l deswed. 












FORD RACER 
25¢ 


Dent. Louisvitte 
122 KENTUCKY 


CENTRAL AUTO SUPPLY CO. 











“DON’T SHOUT” 





$25.00 in Prizes 


See top o of f page 6 in front of book for full details 





I can hear now as 
well as anybody. ‘HOW?’ 
With THE MORLEY 
PHONE. I've a pair in 
my ears now, but they are 
invisible. I would not know 
| hadthemin, myself, only 
that I hear all right.” 
The Morley Phone for the 


DEAF 


is to the ears what 


“T hear you. 

















glasses are to the 
eyes. Invisible, 
comfortable, weight 


less and harmless. Anyone can adjust it. Over one hundred thou 
sand sold. Write for booklet and testimonials. 


THE MORLEY CO., Dept. 797, 10S. 18th Street, Phitedetnhia 


os Direct from 
: r factory to wearer. 
‘ Basily sold. Over one million gsat- 

y isfied wearers. No capital orexperience 
P required. Largesteady income. Many earn 
$100. to $150. weekly. Territory now being 
allotted, Write For Free Samples. 


MADISON SHI°T MNFRS, 505 Broadway, New York 














See page 33. 
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| solid article, 


there is a handle. 


Sink Maint ‘ines Gueed ‘ies 
Space in Small Kitchen 


“ITCHENS in modern homes are 
seldom any too roomy, and the neces- 
sity of installing a gas range far enough 
away from the wall to prevent danger 
from fire, does not increase the floor space. 
In the writer’s own home the gas range 
had to be set out nearly 15 in. abe the 
wall in a very small kitchen. This so de- 
creased the floor area that the kitche: 
was an aggravation. 
Seeking some means of setting the stove 
closer to the wall, I devised the heat guard 








This guard made from a sheet of iron allows 
the gas range to be placed close to_the wall 


with two heat-absorbing air spaces shown 
in the accompanying sketch. It per- 
mitted moving the stove to within 3 in. 


of the wall. 
The increased floor area relieves the 
kitchen of its former inconvenience. 


Moreover, the heat guard with the air 
spaces created by it, so completely 
absorbs the radiated heat from the oven 
that the plaster wall behind the stove is 
only slightly warm even when protracted 
baking operations are being done in the 
oven.—JOHN E. HoaG, Los Angeles, Calif. 


Glue Brush Made of Basswood 


O MAK Eaneverlasting hot or cold glue 

brush, select a piece of clear, straight- 
grained basswood about !; by 1 by 12 in. 
Soak about 3 in. of one end in a can of 
water for a few days. If the water can 
be kept hot by placing the can on a stove 
or furnace, the process of separating the 
fibers will be hastened. 

When the wood has been soaked well, 
lay the wet end on some hard, smooth, 
as an anvil or bench, and 
pound it with a mallet. Do not hit hard 
enough to break the end fibers, but just 
enough to loosen them. 

Return the brush to the water and allow 
it to soak again for a day or so; then 
remove and pound again. Repeat 
often as necessary until the fibers 
separated. They will be as fine as the 
bristles of a good varnish brush. 

These “‘ bristles’? will not burn when the 
glue is hot. They will wear off in use, but 
the fibers become loosened farther up the 
handle as the brush is worn, which keeps 
a continuous mass of bristles as long as 
If the brush is laid 
aside accidentally and becomes dry, do 
not try to bend the bristles; soak them in 
water for a while and the brush will be as 
good as ever.—I. H. C. 
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Experience is the Vital Factor in Excellence 
The Thompson reputation is a reputation gained fr 
making radio products exclusively for over 14 years. It is 
Tm a reputation which is meaning more an e to th 


who want to get the best 











S 
( " ) ) 
Deutrooa Radi 
ompson power and selectivity, Thompson ease 
Thompson pow 1 selectivity, Thomy 
of operation, and Thompson freedom from trouble 
are features that should be investigated before an 
investment in radio entertainment is made. 
The Thompson 5-tube, factory-built Neutrodyne 
Radio is made up of parts that-are known to be the 
! , 1 1 
standard in their group. Yet, the manner in which 
these parts are built into the finished instrument is 
y the chief reason why the Thompson Neutrodyne K 
ill Radio is a revelation to both layman and expert Mik 
44 % w 4 
(a 5) If your dealer does not handle Thompson radio products 4 
+ s KS) 
NZ write to us for descriptive literature and the name of a Thompson } { 
, SZ dealer near you Sie 
“ny WAY 
(QU BY) ( 5) 
PNY A The Thompson Neutrodyne Redio is NOW $125 ) \ 
AN x without tubes or batteries. The Thompso Shale “i at x 
ii Ny) with adjustable sound knob is $28 4 ‘) 
Ve)! | aN P| edd 
{ (41 /BAY) is ) 
A NYA k WHA 
Ny WA 
allan R. E. THOMPSON MANUFACTURING CO Ld 
Z| Manufacturers of Radio Apparatus for the t AN { 
SY d Amny and Navy and numerous foreign governments a " 
D\Y¥ © iit eos ; ae y fe 
| ay 30 CHURCH STREET NEW YORK, N. Y { i 
FACTORY: JERSEY CITY, N. J Clays 
\KA P 
WN 
\% ho 
i EIS") 
KYA 
aN | 














TYPEN 


FOUNTAIN-PEN TYPEWRITER 
A NEW AND PRACTICAL SYSTEM OF WRITING 
FOR THE MASSES. WEIGHT, .5 OUNCE. USES 
LITTLE COPYING INK. SELF-INKER. USEFUL 
PRINTER. A SPEEDY MARKER OF LINEN, 
CARDS, INDEXES, ADDRESSES, PACKAGES 
NUMBERS, CHECKS, STOCK LABELS, PRICE 


OR WANTED. SEND FOR CIRCULARS AND BO@K 
In neat pocket case, and ink, $5.00 
SPECIALTIES, Audubon, Pa., U.S. A. 


DR. WETHERILL’S 
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TAGS, LEDGERS, ETC. The 
M4 ANYWHERE, EVERY . . 
Of Great Utility DAY. REALLY PORT- Freshman Variable Grid Leak 
ABLE, NOISELESS. EASILY LEARNED: DEVICES is the standard for those who build their 
HELP. PRACTICAL; USED 22 YEARS IN OF own sets. It is the most compact and be- 
FICES. DURABLY AND ELEGANTLY MADE. ing entirely sealed it always remains un- 
FOR CRYPTOGRAMIC RADIO. ALL LETTERS, NUM- affected by any climatic conditions. 
BERS, AND PUNCTUATIONS. TYPE LIKE THIS HEAD- ws — a need °F $1.00 
ING. A TYPEWRITER FOR BOUND BOOKS. STATE COL- 009 FESnMAN ondcenser— 
without condenser 758 


At your dealer's, otherwise sand purchase 


price and you 


Chas. Fre 
106-7 











reese aewees t1 th a 


















w 





base-type 


will be supplied postpaid 









shman Compeny, Inc. 
th Ave., New York 
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See page 33. 
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Moulded S 

it arir 

very original 
single hol 

mounting, lou 
loss, uncondi 


tionally guaran- 
teed Condenser 
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(SINGLE -HOLE MOUNTING 


SUPERIOR CONDENSERS 







Remember, folks, with 
Rathbun Condensers you ™ one 
hole only. You can’t ruin the panel. They 
eliminate the possibility of mounting screws 
pulling plates out of alignment. They are 
interchangeable in the same hole, except 
the No. 3 Plate Vernier. So alterations in 
the circuit are made very easy. 
Examine them at your dealer’s or write 
(mention Popular Science Monthly) for complete 
details. Prices ‘3 to 43 Plates’’—$1.00 to $6.00. 


Rathbun Manufacturing Company, Inc., 
Jamestown, N 


























Don’t Blame 
Your Set! 


If the batteries run down, you’re 

lucky to get anything but 
unds.”’ 

APCO. Battery Charger keeps 

radio batterie ive. Works 
eless efficiently, surely 


fully charging any radio battery 
over-night for a few cents. 
Pays for itself 


ampere ( apacity . 
i Guaranteed one 


Write for circular and dealer's name 


APCO MFG. CO. 
Baker Street, Providence, R. I. 


ABPCO BARS ., 


for *‘A’’? and ‘*B’’ 


IN 


















If you act at 
once—we will send 


ination and 
trial, this 
wonder- 





Only $1. 00 Down will make you the proud 
possessor of this masterpiece of watch man- 
ufacture. The balance you can pay in small 
monthly payments. 


Quality—Style 


Perfect Timekeeping 


A watch is a long-time 
possession—choose it to 





Adjusted to: 


last long and give trust- Temperature 
worthy service. When Isochronism 
you choose a Burlington, Positions 
you are assured of accu- 21 Jewels 
racy, fine appearance, New Models 


and the latest models 


Choice of Dials 








in cases. 

Write for the Free Burlington Watch Book 
Learn about the new special offer today which is 
being made for only a limited time Write for 


this Free BOOK TODAY! 


Burlington Watch Co., Dept. 13-68 


19th St. and Marshall Blvd., Chicago, III. 











© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. 


Simple iagtabe aii: Tool Aids 
the Home Machinist 
By Howard Greene 





OR home machinists and others who 

do accurate mechanical work, the 
little tool illustrated is an aid in doing 
good work in the quickest and easiest 
way. It consists of a center punch, or 
prick punch, mounted in an adjustable 
arm that projects over a table. 

The punch works in a guide and nor- 
mally is held up by a light helical spring 
In use, the point of the punch is brought 
as close as possible to the work by adjust- 
ing the arm, and the punch is struck a 
light blow with a small hammer, after 
which it automatically returns to its 
position just clear of the work. The 
dimensions given are those of a machine 
that has been used for many years with 
satisfaction; but it is obvious that they 
can be varied in many ways. 

The base or table (1) is of 3/16- or 
14-in. cold rolled steel 5 by 5! in., and 


Top, side, and > \ 
condensed front : ‘ 
views of the lay- 
ing-out machine. 





The punch is ad- ¢ Qi i y 
justed as closely 4 — F rt } 
as possible in re- : <r Aid 
lation to the ® 3 \ 
work and then = 
struck lightly, 
thus insuring an 
accurate mark [) I 7 : ree 
| il 








the post (2) of 1%-in. 
steel 41% in. high above the table, is set 
into it, clearing the back edge by in. 
One end of the post is shouldered down, 
preferably but not necessarily in the 
lathe, to 3g in. and fitted tightly into a 
hole drilled in the plate. The hole is 
countersunk at the bottom and the end 
of the post is riveted and then filed off 
flush. 
post is set solidly and stands perfectly 
square. The plate is screwed to a 34-in. 
hardwood base. 

The arm (3) is made of % by % in. 
cold-rolled steel, which is bent around a 
brass tube and riveted as shown, so that 
the tube is clamped hard and fast. The 
bending is best done hot. The steel is 
spread toward the back and a brass block 
riveted in to bear against the post. Make 
a close fit against the sides of the post. 
The ends are carried back to form lugs 
between which is pivoted the clamping 
block (4), which is of cold-rolled steel 
3¢ by 14 in. and 1), in. long. 

The pivot (5) is a piece of 


square cold-rolled 





14-in. steel 


rod, with the ends riveted over after 


| assembly. The clamping screw (6) is |, 
| in., preferably with a thread of fine pitch. 
(Continued on page 145) 


See page 33. 








The main thing is to see that the | 
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pli 


ser 


cen 


| tou 

































| 


| the punch. 


| 
Gnade Rapes Out eich 
(Continued from page 144) | 


The brass tube (7), through which the 
punch plays, should be of the heavy- | 
walled kind; it should have walls at least 
1g in. thick. The exact diameter is not 
important, nor is that of the punch itself. 
The punch (8), however, should slide 
freely but with no shake. | 

A brass collar (9), pinned on below the | 
tube, limits the upward movement of the 


punch, and a similar collar (10) near | 
the top takes the spring pressure. Drill the 

| 
holes for the collars before hardening | 


the punch. Give the punch point a long, 
sharp taper and see that the point is ex- 
actly in the center. 

Using this tool is like having a third 
hand; the workman has his hands free to 
hold the work and wield the hammer 
which, by the way, should be light, as the 
tool is not intended for heavy work. 

For straight work, it often is conve- 
nient to use a guide. This is clamped to the 
plate by a screw that allows it to be 

















Brass angle used as straight guide, and an 
angular guide for setting cylindrical work 


swung around, bringing it to within any 
desired distance of the center. 

If it is desired to make a row of marks 
all the same distance from the edge of a 
plate, set the guide so that it comes to 
within that distance from the center of 
the table, clamp it, and then the work can 
be slid along and punched at the desired 
intervals. The easiest way to set the 
guide is to set a pair of dividers to the dis- 
tance the holes are to be from the edge, 
scribe a little are on the table from the 
center, and swing the guide until it is just | 
touching and tangent to the arc. 

The center of the table is mar! Pott 


| bringing the arm down and m4. With the 
,vrously rubbed 





Round work can 


_niently with the ai vcnod of removing the 


a cylindrical pic ality, nothing more than 
guide, and th. 48 patched work never lasts 
ff the pur’ this method of removing the 
a x is only a temporary expedient. 
ihe varnish mentioned above serves the 
purpose much better. Still, the crayon 
s excellent in its own field. 
When the scratch is very deep so that 
a distinct cavity or hollow is formed, 
rayon of the wax type may be used to 
fill up the hole and the patched surface | 
may be varnished or waxed as required. 
A glue that will mend a great variety of 
ibstances and will unite glass and paper, 
ork, wood, leather, and metal can be 
made by dissolving gelatine in twice its 
wn weight of water. First let the gelatine 
ak, then apply gentle heat. Under no 
‘ircumstances let the gelatine boil. Then 
idd a quantity of acetic acid equal to the 
weight of the gelatine. This glue, which 
s liquid, is exceptionally sticky and will 
seep a very long time when carefully 
corked. 





al Dept. F. 337 West Madison Street 


HOME WORKSHOP DEPARTMENT OF POPULAR SCIENCE MONTHLY 



































Sargent Steel 
Block Piane 


Sargent Auto-Set 
Bench Plane 












He'll have it planed 


N THIS home workshop, radio 
is king. In fact, a goodly 
number of big and little sets, 

comparable to expensive commer- 
cial types, have gone from this 
bench into neighboring homes. 
This young man has a reputa- 
tion for good workmanship. He 
takes particular pride in_ his 
ability to choose and use good 
tools. 


Once you have used the handy 
little Sargent Steel Block Plane no 
other finishing plane will do. It is 
great for work in close quarters, for 
smoothing up panels, bureau draw- 
ers that have been sticking, and 
similar things. It is as true and 
clean cutting and as finely made as 


SARGENT & 


50 Water Street 








et AGENTS and distribue 

tors make big money 

i for Heating Stoves, 

Boilers and Furnaces. 

' Fits any Heating Stove, Hot Air, 
or smoke; nothing to get out of order. Saves 
money and werk. Satisfaction guaranteed. 
Write at once for special sales proposition. 


9 introducing the NEED- 

HAM OIL BURNER 

Steam or Hot Water Furnace. Easily 

installed and operated. No noise, dirt, ashes 
NEEDHAM OIL BURNER COMPANY 

Chicago, Ulinois 





© This seal on a radio or tool adveertisement signifies the approval of the INSTITUTE OF STANDARDS, See page 33. 


Hardware Manufacturers 


in a jitty! 


the larger Auto-Set Bench Plane 
shown above. 


The Auto-Set, of course, should 
be in every workshop for use on 
the bigger jobs. It is light in 
weight and remarkably easy to 
adjust or sharpen. The chromium 
steel cutter may be removed, 
honed and replaced without chang- 
ing the original adjustment. Yet 
it is so firmly held in place that it 
never chatters even when cutting 
across the grain or over rough and 
knotty surfaces. You will find the 
Sargent Auto-Set Plane an aid to 
speed and accuracy. 


See these Sargent Planes at 
your hardware dealer’s and write 
us for interesting booklet. 
COMPANY 


New Haven, Conn. 


ENT 





ools &: Hardware 


$25.0 00 in PRIZES 


See top of page 6 in front 
of book for details 


| NOW! New Low Engine Acai 
Only *9° SFyz 


amonth forafew months 
—easy toownthefamous 


standard WITTE En- 





gine. Uses Kerosene, 
Gasoline, Distillate or ——— 
Gas, Equipped with celebrated Troubleproof 


WICO Magneto. Simplest and cheape 


erate. New device makes starting cours " 5 de Spa. wg 

»¢ a2to allstyles, 
FREE BIG NEW Bold, aie ot from fac ctory to pti on 
ENGINE B00 


NINETY DAYS’ FREE TRIAL. 
Write today for my new illustrated 
engine book—sent absolutely Free. No obligation to you. 
WITTE ENGINE WORKS 
2222 Witte Building, < KANSAS CITY, MO. 
2222 Empire Building, PITTSBURG, PA. 


st to op- 
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Moulded 
appearing on 
every original 
single hole 
mounting, low- 
loss, uncondi- 
tionally guaran- 
teed Condenser 


© 








Remember, folks, with 
Rathbun Condensers you drill one 
hole only. You can’t ruin the panel. They 
eliminate the possibility of mounting screws 
pulling plates out of alignment. They are 
interchangeable in the same hole, except 
the No. 3 Plate Vernier. So alterations in 
the circuit are made very easy. 


Examine them at your dealer’s or write 
(mention Popular Science Monthly) for complete 
etails. Prices “3 to 43 Plates’’—$1.00 to $6.00. 
Rathbun Manufacturing Company, Inc., 
Jamestown, N. Y. 



































Don’t Blame 
Your Set! 


If the batteries run down, you’re 
lucky to get anything but 
“sounds.” 


APCO Battery Charger keeps 
radio batteries alive. Works 
noiselessly, efficiently, surely, 
fully charging any radio battery 
over-night for a few cents. 71% 
ampere capacity. Pays for itself 
in six months. Guaranteed one 
year. 




















Write for circular and dealer’s name 


APCO MFG. CO. 
Baker Street, Providence, R. I. 







for “A” and “B” Batteries 








ABCO BATGRS ,, 









If you act at 
ce—we will send 
u for free exam- 


d ~S 
A ful 
g i/ . mS 
dey Bukuinotop 








Only $1.00 Down will make you the proud 
possessor of this masterpiece of watch man- 
ufacture. The balance you can pay in small 
monthly payments. 


Quality—Style 


Perfect Timekeeping 








A watch is a long-time 
possession—choose it to Adjusted to: 
last long and give trust- Temperature 
worthy service. When Isochronism 
you choose a Burlington, Positions 
you are assured of accu- 21 Jewels 
racy, fine appearance, New Models 
and the latest models Choice of Dials 
in cases. 











Write for the Free Burlington Watch Book 


Learn about the new special offer today which is 
being made for only a limited time. Write for 
this Free BOOK TODAY! 


Burlington Watch Co., Dept. 13-68 


19th St. and Marshall Blvd., Chicago, Ill. 
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Simple Laying-Out Tool Aids 
the Home Machinist 
By Howard Greene 


FOR home machinists and others who 

do accurate mechanical work, the 
little tool illustrated is an aid in doing 
good work in the quickest and easiest 
way. It consists of a center punch, or 
prick punch, mounted in an adjustable 
arm that projects over a table. 

The punch works in a guide and nor. 
mally is held up by a light helical spring, 
In use, the point of the punch is brought 
as close as possible to the work by adjust- 
ing the arm, and the punch is struck 
light blow with a small hammer, after 
which it automatically returns to its 
position just clear of the work. The 
dimensions given are those of a machine 
that has been used for many years with 
satisfaction; but it is obvious that they 
can be varied in many ways. 

The base or table (1) is of 3/16- or 
l4-in. cold rolled steel 5 by 51 in., and 





Top, side, and lh oO t 
condensed front| | — 

views of the lay- | | 

ing-out machine. | | 
The punch is ad- | 
justed as closely | | 
as possible in re- | || 
lation to the 
work and then 
struck lightly, | || 
thus insuring an | || 
accurate mark | || © 






































the post (2) of %-in. square cold-rolled 
steel 414 in. high above the table, is set 
into it, clearing the back edge by } in. 
One end of the post is shouldered down, 
preferably but not necessarily in the 
lathe, to 34 in. and fitted tightly into a 
hole drilled in the plate. The hole is 
countersunk at the bottom and the end 
of the post is riveted and then filed off 
flush. The main thing is to see that the 
post is set solidly and stands perfectly 
square. The plate is screwed to a 34-in. 
hardwood base. 

The arm (3) is made of \% by % in. 
cold-rolled steel, which is bent around a 
brass tube and riveted as shown, so that 
the tube is clamped hard and fast. The 
bending is best done hot. The steel is | 
spread toward the back and a brass block | 
riveted in to bear against the post. Make | 
a close fit against the sides of the post. | 
The ends are carried back to form lugs | 
between which is pivoted the clamping 
block (4), which is of cold-rolled steel 
3¢ by in. and 114 in. long. 

The pivot (5) is a piece of 14-in. steel 
rod, with the ends riveted over after 
assembly. The clamping screw (6) is 4 
in., preferably with a thread of fine pitch. 












(Continued on page 145) 
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Simple Laying-Out Machine 
(Continued from page 144) 
The brass tube (7), through which the 


“punch plays, should be of the heavy- 


| 


| walled kind; it should have walls at least 
| 1 in. thick. The exact diameter is not 
'jmportant, nor is that of the punch itself. 
The punch (8), however, should slide 


‘freely but with no shake. 


A brass collar (9), pinned on below the 
tube, limits the upward movement of the 
punch, and a similar collar (10) near 
the top takes the spring pressure. Drill the 
holes for the collars before hardening 
the punch. Give the punch point a long, 
sharp taper and see that the point is ex- 


actly in the center. 


Using this tool is like having a third 


‘hand; the workman has his hands free to 
‘hold the work and wield the hammer, 


| 


which, by the way, should be light, as the 


‘tool is not intended for heavy work. 


For straight work, it often is conve- 


| nient to use a guide. This is clamped to the 


plate by a screw that allows it to be 





aah: ! 
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Brass angle used as straight guide, and an 
angular guide for setting cylindrical work 


swung around, bringing it to within any 
desired distance of the center. 

If it is desired to make a row of marks 
all the same distance from the edge of a 


| plate, set the guide so that it comes to 
| within that distance from the center of 
| the table, clamp it, and then the work can 


| 





| intervals. 


| be slid along and punched at the desired 
The easiest way to set the 
guide is to set a pair of dividers to the dis- 
tance the holes are to be from the edge, 
scribe a little arc on the table from the 
center, and swing the guide until it is just 
touching and tangent to the arc. 

The center of the table is marked by 
bringing the arm down and marking with 
the punch. 

Round work can be handled conve- 
niently with the aid of an angle guide. If 
a cylindrical piece is put into the angle 


| guide, and the guide set so that the point 
| of the punch will come over a point, say 
| %in. from the outside, then by turning 


| the piece in the guide a ring of marks can 
| be made all exactly the same distance 


from the outside, and perfectly concentric 
with it. This is often of great value. 

For a job that stands high the arm can 
be raised, and vice versa. If one is likely 
to have high jobs, the post can be made 
longer at the outset. Work of irregular 
shape can be put into a drill-vise, or 
clamped between the jaws of a machin- 
ist’s clamp. 

By holding the punch down with one 
hand and moving the work with the other, 
the tool can be used for scribing. In fact, 





there are a hundred and one things ti:at | 


can be done and any one who makes the | 


tool will think of plenty of them. The 


| More this simple laying-out tool is used, 
| the more ways will be discovered in which 
it can be used. 


| 





WEGEEE 


L 
1 


i, 


145 








Sargent Steel 
Block Plane 









Sargent Auto-Set 
Bench Plane 


He'll have it planed 


N THIS home workshop, radio 
is king. In fact, a goodly 
number of big and little sets, 

comparable to expensive commer- 
cial types, have gone from this 
bench into neighboring homes. 
This young man has a reputa- 
tion for good workmanship. He 
takes particular pride in his 
ability to choose and use good 
tools. 


Once you have used the handy 
little Sargent Steel Block Plane no 
other finishing plane will do. It is 
great for work in close quarters, for 
smoothing up panels, bureau draw- 
ers that have been sticking, and 
similar things. It is as true and 
clean cutting and as finely made as 


in a silty! 


the larger Auto-Set Bench Plane 
shown above. 


The Auto-Set, of course, should 
be in every workshop for use on 
the bigger jobs. It is light in 
weight and remarkably easy to 
adjust or sharpen. The chromium 
steel cutter may be removed, 
honed and replaced without chang- 
ing the original adjustment. Yet 
it is so firmly held in place that it 
never chatters even when cutting 
across the grain or over rough and 
knotty surfaces. You will find the 
Sargent Auto-Set Plane an aid to 
speed and accuracy. 


See these Sargent Planes at 
your hardware dealer’s and write 
us for interesting booklet. 


SARGENT & COMPANY 


50 Water Street 


Hardware Manufacturers 


New Haven, Conn. 
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$25.00 in PRIZE 


See top of page 6 in front 
of book for details 





$32°° a Day Easy 
“ ptigye AGENTS and distribue 
g tors make big money 






ZA introducing the NEED- 
HAM OIL BURNER 
for Heating Stoves, 
; Boilers and Furnaces. 
C Fits any Heating Stove, Hot Air, 
Steam or Hot Water Furnace. Easily 
installed and operated. No noise, dirt, ashes 
or smoke; nothing to get out of order. Saves 
money and work. Satisfaction guaranteed. 
Write at once for special sales proposition. 


NEEDHAM OIL BURNER COMPANY 
Dept. F. 337 West Madison Street . Utinois 


HOW! New Low oo bg 
Only °° £ 


amonth Sore tow mentee 
~—easy toown thefamous a) Oi a 
standard WITTE En- , bes — 9 
gine. Uses Kerosene, 
Gasoline, Distillate or 
Gas. Equipped with celebrated Troubleproof 
WICO Magneto. Simplest and cheapest to op- 


erate. New device makes starting sere 60% surplus 
5 H-P—all sepia. 


, 8 2to2 
FREE BIG NEW Bold direct from factory to you on 
ENGINE BOOK MINETY DAYS’ FREE TRIAL. 


Write today for my new illustrated 
engine book—sent absolutely Free. No obligation toyou. 
WITTE ENGINE WORKS 
2222 Witte Building, - «- « - KANSAS CITY, MO. 

2222 Empire Building, = <« - PITTSBURG, PA. 
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facturers of highest 
Band Instruments has de- 
veloped a new saxophone 
that is proving a sensation 


OQ Or if you preier a 
e trumpet, cornet, clarinet, 
J trombone, drum, or any 





























=| privileges. 
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Instrument 


HE House of York, 
famous for nearly half 
a century as manu- 
grade 


DAYS 


in musical circles. It is 
easier to blow, and play—in 
fact, this wonderful in- 


strument with its superb tone, is now regarded 
as the easiest of all instruments to play upon. 


To prove to you that you can play popular 


music after brief practice, we will send you 
this instrument, absolutely without obligation, 
for six days’ Free Trial in your own home. 
Then if you decide to keep it you can have 


10 Months to Pay 


If you are a professional musician you will 


want to try out the new York Sax, with its 
improved features of tone, tune and blowing. | 
But even if you have never played a musical 
instrument you can now have the opportunity | 
to master the most popular of instruments 
under the liberal York Plan. 


Your Favorite Instrument 


on Free Trial 


other band instrument, you 
can get a York on FREE 
Trial with easy payment 
Simply fill out 








} 
“|| and mail the coupon below 
\ and our beautiful  illus- 
} \ trated literature ao... snc terest 
will be sent you York Small Base 
| cREE = Trumpet, built 
FREE without ob- s"Siecat day 
ligation. Be sure to needs, and which 


has created a sen - 

sation in metro- 

politan profes- 
sional circles. 


mention instrument. 
J. W. York & Sons 
Dept. 9-K Grand Rapids, Mich. 


J.W. YORK & SONS 
Dept. 9-K, Grand Rapids, Mich. 


Please mail free and without obligation your beautiful 





illustrated literature and details of your Free Trial and 
Easy payment offer. 


Name. 
ESS SSS RG ee, op a ee ge ON 


Sen aon beeen sence SINS os sek bacon 
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Home Workshop 
Chemistry 


Simple Formulas thai 
Will Save Time 
and Money 


== 





LIGHT, quickly drying varnish 
finds innumerable uses in workshop 
and home. One of the best consists of 
gum sandarac (about 25 cents’ worth) 
dissolved in denatured alcohol. 

Use a 4- or 8-oz. bottle and pour in the 
tears of gum until it is about one-fifth 
full. Then add the alcohol, filling the 
bott!e to within 4 in. of the top. Shake 
up thoroughly and add a tablespoon oi 
ozonized turpentine for each 4 oz. of var- 
nish made. 

The alcohol and turpentine mix without 
difficulty and produce a clear solution 
slightly yellow in color, due to the gum. 
If ordinary turpentine, which really is 
spirits of turpentine, is used, then it will 
be impossible to mix the alcohol and the 
turpentine. The solution will become 
cloudy and the varnish can not be used. 


Shake up the | 





varnish occasion- 
ally until all the 
gum possible has 















Mixing san- 
darac varnish 
for removing 
blemishes 
from highly 
polished 
furniture 








been taken up by the alcohol. If all the 
gum has dissolved, add more of it, and if 
some still remains undissolved, let it 
stand. Let the varnish settle for 24 hours, 
when all small fragments of bark and dirt 
will have settled on the bottom. The 
perfectly clear liquid is now ready to use. 

This is an excellent varnish for paper 
and can be used both for covering printed 
pictures and labels of all kinds. Then, 
too, it can be used to give a glaze to 
furniture. Since it is a varnish which is 
transparent, the original color of the 
woodwork will not be impaired. 

As a scratch remover of varnished 
surfaces this particular varnish is un- 
excelled, but it must be remembered that 
only glazed or highly lustrous or finished 
surfaces can be freed from their blem- 
ishes; dull surfaces cannot be treated 


| with this varnish. 





When the wooden surface is light in 
color, this varnish need only be painted 
over the scratch. If it is colored, a small 
quantity of coloring matter should be 
added, although this is not absolutely 
necessary, aS most scratches found on 
woodwork will disappear or at least 
become less noticeable with its use. 

When a wax-finished article has become 
scratched or blemished, rewaxing the 

(Continued on page 147) 
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ef Snisias: genuine 
sUNDERWOOD 


Yes, only $3 down puts this genuine 
standard Shipman -Ward Rebuilt Under. 
& wood in your home. Then—small monthly 
ayments, or if convenient, poy cash. 
ither way you get the world’s standard 
& typewriter at a big cash saving. 


WHY PAY RENTAL? 


yes Think of it! You pay little more than rental, 
% and the machine is yours! We offer the same 
ms chree models of the Underwood Typewriter 
g which are being made an sold by the Underwood 
® Company ay. The only difference is that 
s Shipman-Ward machines are priced lower and 
© are rebuilt like new by ex ou can’t tell 
them from brand new machines. Visible writin 
% —the FULL LINE of typewriting is visible at all 
ba times. STANDARD 4-ROW SINGLE SHIFT KEY- 
i BOARD. Two color ribbon, back spacer, stencil de- 
fa vice, automatic ribbon reverse, tabulator, etc. 


TEN DAYS’ FREE TRIAL 


R See for yourself! Try the typewriter ten 

days. You must be satisfied or the entire trans- 
action won’t cost you a penny. Act toda: Get 
our ae catalog and full partiealors. 
Write NOW. 


[-===FREE TRIAL COUPONe==- 
ewriter .Emporium 
IPMAN-WARD MIG. 


Z 2148 Shipman Bldg., CHICAGO 


Send by return mail Bargain Offer No. 2148, i 
B of a Standard Visible Writing Underwood. g 
& This is not an order and does not obligate 1 
@ me to buy 
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Home Protection 
ASTRA ) 
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Automatic 


will cost little 


Nearly every man wants a gun in 
the house—he feels better able to 
protect his family. We are able to 
offer these Genuine Astra guns at 
special prices because we bought be- 
ore recent tariff raises became effective, Really fine guns, 
eautiful y finished, hard h.tting. Use standard ammu- 
tion. Order direct from U. S. importers. 


$7.75 05 cat, 7 shot ASTRA, C.0.Q. Automatic. 
8.95 25 Cal, 7 shot ASTRA, Automatic 
9.95 25 cal., 7 shot ASTRA,, triple safety. 
10.95 $2 cal., 10 shot ASTRA, extra magazine. 


$16.95 “The Plainsman” Revolver 
<a { et oman 


gue 32-20 and 38 long call- 

é ; bre; except for difference 

in calibre, the same gun 

in weight, size and appear- 

ance. A regular he-gun, best 

blued steel, fully guaranteed, 

uses standard revolver ammunition. Only 
$16.95. 

Write for firearms catalogue. We guar 
antee perfect workmanship and material; 
every gun brand new; of drop forged steel throughout. 
Before buying any gun insist on this guarantee. Se 
no money unless you wish. Pay postman on delivery 
plus postage. Money cheerfully refunded if not fully 
satisfied. Cc W to get these SPECIAL LO 
PRICES. WRITE TODAY. 


CALIFORNIA TRADING COMPANY 
Dept. 111 747 Warehouse St., Los Angeles, Cal. 
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Hinge Used in Novel Way to 
Form Bench Stop 
HILE the use of a butt hinge to 
serve as a bench stop is familiar to 


many woodworkers, the method of setting 
the hinge shown is novel. In this case the 


hoard to be planed 
is pressed against 
--~ : the end of one leaf 


of the hinge. 
A recess is cut in 








the bench top so 
that the flat side 
of the hinge will be 
flush with the top. 
One leaf then is 
fastened with large 
wood screws and 

Folding bench stop theotherisnotched 

made from butt hinge to engage. work 
| pushed against it. 
When not in use the stop is folded over 
|into the recess, leaving the bench top 
| unobstructed.—PHILIPPE A. JUDD. 





—— iL 
| >= 4 
| a COUNTERSINK 
| BENCH TOP THIS SIDE 





Home Workshop Chemistry 
(Continued from page 146) 


entire surface usually will remove the 
defects. 

Wallpaper becomes marred when chairs 
and tables are placed against the walls. 
Such defects, although only small in area, 
will destroy the entire effect of the paper. 
The original appearance may be restored 
with the aid of a toy paintbox. Mix 
together a color that closely approximates 
the paper, and if it is a design paper, mix 
three or four colors, and apply as irregu- 
larly as possible. Do not attempt to 
apply a uniform surface of color to the 
paper. Make it as irregular as the design 
of the paper permits. It is only by avoid- 
ing stra’ ght lines that such a paper can 
be repaired successfully. 

The better grades of wax crayons also 
can be used to cover up scratches in fur- 
niture and woodwork, and since these 
crayons are made in all colors, the work 
of covering the scratch is simplified. Here 
the crayon must be sharpened to a point 
and the scratch lightly filled with the 
wax, which then is vigorously rubbed 
with a cloth. 

This latter method of removing the 
scratch is, in reality, nothing more than 
a patch, and as patched work never lasts 
very long, this method of removing the 
scratch is only a temporary expedient. 
The varnish mentioned above serves the 
purpose much better. Still, the crayon 
is excellent in its own field. 

When the scratch is very deep so that 
a distinct cavity or hollow is formed, a 
crayon of the wax type-may be used to 
fill up the hole and the patched surface 
may be varnished or waxed as required. 

A glue that will mend a great variety of 
substances and will unite glass and paper, 
cork, wood, leather, and metal can be 
made by dissolving gelatine in twice its 
own weight of water. First let the gelatine 
soak, then apply gentle heat. Under no 
| circumstances let the gelatine boil. Then 
add a quantity of acetic acid equal to the 
weight of the gelatine. This glue, which 
is liquid, is exceptionally sticky and will 


keep a very long time when carefully 


| corked. 


— 
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MURDOCK RADIO PRODUCTS 





HE experience of 20 years has gone 
into the making of Murdock Radio 
Products. Now that you can buy the fam- 
ous Murdock Products at these prices— 


Why Pay a, 








NOTICE 
GF your dealer 


doesn’t sell 
Murdock Pro- 
ducts write for 
beautifully illu- 
strated booklets 
giving complete 
description of 
Murdock Pro- 


ducts. 











WM. J. MURDOCK COMPANY, 








MURDOCK 


oie 
oie 2 
Bye deni TE RO LY YN = 
é e 
3 2 
2 UTRODY e 
é ren FI DINE = 


wn 
eo Pater ents Pending, 


FIVE TUBE 
Handsomely designed ¢ 
mahogany cabinet. 12 
The C.S. 32 Receiver 


Murdock Phones combine me- 
chanical and electrical efficiency 
with comfort for the wearer. They 
will give you extreme sensitiveness, 
clarity and volume. They reproduce 
voice and music without distortion. 
The specially designed ear caps of 
Murdock Phones fit com- $ 
fortably and exclude out- x SA 
side noise. No.56A. 














Murdock Multiple Plug Jack 


combines simplicity with great dur- 
ability; high quality with low price. 
It is instantly available for use by 
inserting the metal tips of the con- 
necting cord in the spring sockets. 
Four phones can be used at $ 
one time. ley 
No.401 multiple plug. . 


430 Washington Ave., Chelsea, Mass. 


Sales Offices: New York, Chicago, San Francisco 


MURDOCK 
RADIO PRODUCTS 


Standard since 1904 











MORE PROFITS 


To Dealers Who Buy Nationally 
Adveitised Radio Goods from Our 
Bargain Catalog! Write for It Today! 


AMERICAN RADIO vs? CO. 


ET 6 WEST 147 ST. KANSAS City. MO. 











©  g “WONDER” COLD PIPE, 
Ass TUBING & BAR BENDERS 








ZS 


A HAND and MOTOR OPERATED 
; \ 4 Sizes of Machines 
Y 4 What te costs to bend pipe our 
. Tipe Beents’ 4°* pipe 25 
. mr pipe 5 cente pe cents 
\ Moe Wid Be pipe 10 cents 6°’ pipe 60 cents 
“wig 3 8”’ pipe $1. 


Send for Catalogue. 


AMERICAN PIPE BENDING MACHINE CO. 
51 Pear! St. Boston, Mass. 














Sell Goods Through Agents 


BIG PROFITS BiG BUSINESS 
Have agents work for you. Take on @ 
SNAPPY SELLER and sell same through 
Agents. Even 5 good agents should net 
you $25.00 per day. We tell you where 
to get merchandise and how to get agents 
all over the country. Can operate from 
your home. Particulars FREE. 
SECURITY SALES INSTITUTE 

Dept. 18, 6445 Sheridan Rd., Chicago, III. 









© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. 











Cerstner Tool Cases 
are fully RELIABLE. 


Made so good, finished so 
neatly, they please the 
most particular men, 


1 Machinists & Toolmakers 
‘ Get our free catalog. 


H. GERSTNER & SONS 
511 Columbia St., Dayton, 0 








Ses page 33. 











We want you to have a copy of Ward’s new 
Radio Catalogue. 


You will find it a storehouse of information 
— a dependable guide to the s1ewest and 10st 
important radio developments. 


It shows all improved parts and diagrams 
of the best hook-ups for the man or boy to 
build his own set, as well as the very best 
ready-built sets at surprisingly low prices. 


Montgomery Ward & Co. are Headquarters 
for everything in Radio. And this Catalogue 


ESTABLISHED 1872 


Montgomery 


rite for your FREE copy 
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shows complete everything in Radio equip- 
nent. Remember we sell only standard goods 
—direct to you by mail, and without the 
usual Radio profits. 

For 52 years, “Satisfaction guaranteed or 
your money back,” has stood behind every 
Ward sale. At Ward’s, quality is never sacri- 
ficed to make a low price. 

Write for your copy of this 68-page Radio 
Catalogue. See for yourself the low prices. 
You may as well profit by the savings it offers. 

Address our house nearest you: Dept. 5-R 


Ward &Co 


The Oldest Mail Order House is Today the Most Progressive 


Chicago Kansas City St. Paul 


Portland, Ore. 


Oakland, Calif. Ft. Worth 































































































































This Book FREE NN 
REPAIR 





144 pages and valuable 
to those who want de- 
pendable household, 
automobile and shop re- 
pairs with big savings. 








Smooth-On No. 1 


On your car, stops leaks in radiator, 
bursted water jackets, tank, hose con- 
nections and at gaskets without taking 
down. Keeps bolts, nuts, grease cups 
and hub caps from dropping off. 


In your home, stops leaks in water, 
gas and steam pipes, tanks and pots, 
roofs, etc. 


In the shop, makes any kind of pres- 
sure joints, joins wood, metal, glass and 
concrete to each other and holds on any 
metal—iron, brass, lead, aluminum. 
Makes handles, screws and nuts last- 
ingly tight. 

Be your own “‘fixer’’ and save much 
money for better things. 

To get perfect results, 
write to us for and use the 
Smooth-On Repair Book. 
Free if you mention this 
magazine. Get Smooth-On 
No. 1 in 6-os., 1 1b. or 5 ib. 
tins at any hardware store. 


SMOOTH-ON MFG. CO. 
Dept. 58 
574 Communipaw Ave. Jersey City,N.J. 

































with hexagon hole, are 
eripped tightly by the hexa- 
gon shaft, preventing fan- 








ning of rotor blades. Found 
in four new types—types 3 
(plain) and 4 (all-vernier), 
celoron end plates; types 5 
(plain) and 6 (all-vernier), low 

loss—metal end plates. Ask 
} to see them at your dealer’s. 


100%, GUARANTEED 


Write for Literature 
|| U. S. TOOL COMPANY, INC. 
127 Mechanic St., 


Mfrs. of Special Tools, Dies, Jigs, 
Automatic Machinery and Sub Presses. 





@ 











Newark, N. J. 


How to Take Care of Your 
Storage Battery 


By Sampson K. Barrett, E.E. 


Engineer in charge of battery testing | 
Popular Science Institute of Standards | 


URCHASING a_ first-class storage | 
battery does not necessarily assure | 
permanent good service. Proper care jg | 
essential. The following are some points | 
to be remembered for keeping a battery | 
in good condition: 

Do not allow a battery to stand for | 
months without charging. The thing to | 
do is to charge it completely and ther | 
take out the electrolyte. When you wish | 
to start it again, you can pour in the| 
electrolyte and the battery will be in| 
good charged condition. | 

Do not add sulphuric acid to the elec. | 
trulyte promiscuously. If the electrolyte | 
has been spilled out of a cell, charge the 
battery completely, remove any diluted 
electrolyte left in that cell and then mix | 
up sulphuric acid and distilled water to a 
specific gravity agreeing with the charged 
electrolyte claim of the manufacturer and 
put that back into the cell. 

Keep the terminals of the battery 
covered with grease or vaseline. 

While charging, it is a good idea to keep 
the caps on, for dust or other material 
may get into the electrolyte. 

Test the specific gravity of the electro- 
lyte mixture frequently; make sure that 
you do not go below the discharge point. 
This is usually about 1.150. In charging, 
do not attempt to run above the full 
charge figure given by the manufacturer 





of the battery—about 1.275. 





Compass or Nail Saw Made from | 
Hacksaw Blade | 


COMPASS and oe 


nail saw may . 
be made from anew pape” 
hacksaw blade fitted 
with a fiber or wood 
handle. One end of 
the blade is tapered 
off on an emery wheel to the conver- 
tional form for this type of saw. The 
other end is annealed and drilled either 
for rivets or screws.—H. W. 





For cutting nails 
embedded in wocd 





Talcum Paint Freshens Air- 
Cooled Motorcycle Cylinders 


[NX ADDITION to the suggestions con- 
tained in the clearly written article in 
the July issue of POPULAR SCIENCE 
MONTHLY, by Austin G. Tribute, on 
“‘How to Clean and Refinish Your Motor- 
eycle,”’ I am sure the following treatment 
of air-cooled cylinders will be found 
valuable by motorcycle owners. 

The application of paint of any kind 
on the radiation fins of an air-cooled motor 
must necessarily interfere with radiation 





and cause the motor to run hot. This 


with a paintbrush. The powder fills the 
pores in the cast iron and gives the 
cylinders a freshly finished appearance. 
I apply this mixture once a week ard 
my machine always looks well.—W. 
NORMAN Fox, Atlantic City, N. J. 











© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 


difficulty may be overcome by mixirg | 
soapstone or taleum powder with gasolire | 
to the thickness of cream and applying it | 
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Constructing a Kitchen Work 
Table with Porcelain Top 
| By Kenneth R. LaVoy 


PORCELAIN-TOP table is not 
difficult to make if constructed ac- 

cording to the plan illustrated. Such a 
‘table gives satisfactory service and is well 
worth your while to build. 

The top may be purchased at almost 
any large hardware, furniture or depart- 
ment store, and is the only expensive part. 
Obtain it before starting to work, and 
measure the length and width on the 
under side between the edges. Cut 
enough 34-or %-in. boards the right 
length to fit’ inside the porcelain top. 
It is not necessary to glue the boards tc- 
gether; simply nail them to the frame- 
work when you are ready to assemble the 
table. 

There are no difficult joints to make— 
the method of making the legs eliminates 
that. Notice that the front part of the 


_ 7 


































































































34" > 

3-4" —i 
| || CORNER } i 
1 LA BRACE LEGS NAILED 1 
r we TOGETHER — x) 
aN | 
q ag RAILS FASTENED BY SCREWS 2 
: Le ~ ___ WOODEN TOP NAILED ON~\ : 

aie. * 314" ATi! 

ey ef a ae 

it ? Fi AN FA L. oly 

i! HUH aN Z rene 1 i! 

1] DRAWER 7 DRAWER PULLS ! 

‘7 SLIDE - ce 

H i— qj ' 

' [[;BACK FITS IN Dado“ | y 

' ©) ‘ 

; DETAILSOFDRAWER ‘© -! : 

N N ' 

1 | RABBET ff 7 ‘ 

' | JOINT \ ||!80TTOM 14 PANEL STOCK | 

\ 1 

' i 

y | 

thaw H 

A KRG f ! 














« a. 
STRIPS Hop BOTTOM IN PLACE 


Front and top views of the kitchen work 
table and details of the drawer construction 


legs are 3 in. wide at the top and start to 
taper 8 in. down from the top to 24% in. 
wide at the bottom. The sides of the legs 
are 2 in. at the top and taper down in the 
same way to 14 in. at the bottom. 

The end rails are first fastened to the 
legs, screws only being used. A piece 
18 in. long and 414 in. wide is cut from the 
central part of the front rail for the 
drawer opening. 

The front and back rails should now be 
fastened to the legs with screws. Cut 
corner blocks to brace the corners. 

Make each drawer slide by fastening a 
strip 1 in. square to a piece 1 in. thick by 
2 in. wide. Both pieces should be 20 in. 
long. Use either nails or screws to 
fasten them in place. The drawer should 
fit snugly into the opening in the front 
rail and should slide in and out freely. 

The sides are the same width as the 
front of the drawer, and are 1914 in. long. 
They fit into a rabbet cut in the drawer 
front, and are nailed in place. The 
bottom, which is made of 14-in. three-ply 
stock, is held in place by being nailed to 
Strips 144 in. square, which are them- 
selves nailed to the sides and front piece 
(Continued on page 150) 
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B-80Thomas Bldg. 


“lowell — 
Junta Fe Special 


25 Year Gold Strata Case 
Your choice of Dials (including 


ontgomery R. R. Dia 
New Thin Models. All Sizes. 





















HILE other watch dealers are rais- 
ing their prices, asking you for 
larger monthly payments, and mak- 


ing payment terms harder for you to meet, 
we are offering you our new model Santa 
Fe Special, no advance in price, no monéy 
down, easier terms and smaller monthly 
payments. We realize the war is over and 
in order to double our business we MUST 
give you pre-war 
prices, easier terms, and smaller payments. 


Send No Money Without one 


inducements, better 


penny of ad- 


vance payment let us place in your hands 
to see, to examine, to inspect, to admire, 
to approve a real masterpiece in watch 
creation. Our determination to this year 
double our sales of the world famous 
Santa Fe 
Watches prompts this matchless offer. 


Special and Bunn Special 


Ladies’ Wrist Watch—New Elite 
This Artistic, dependable Ladies’ Wrist 
Watch, fitted with genuine Illinois Spring- 
field movement. A perfect timepiece. Beau- 
tiful 14 Karat white or green solid gold case. 
Many designs—Ask for New Watch Book 
showing New Elite case designs in color. 
Watch sent on approval and sold on payments 


Page 12 of Our Watch Book Is of 


Special Interest to You! 


Ask for our Watch Book free—then select 
the watch you would like to see, either 
the famous Santa Fe Special or the 6-posi- 
tion Bunn Special, and let us explain our 
easy payment plan and send the watch, 
express prepaid, for you to examine. 
money down, 


REMEMBER—No money down—easy pay-5 
ments buys a master timepiece—a 21- 
Jewel guaranteed for a lifetime at about] 
half the price you pay for a similar watch 
of other makes, No money down, A won- 
derful offer. 


SANTA FE WATCH COMPANY 


“Home of the Great Santa Fe Railway” 








Topeka, Kansas ’ 














SANTA FE WATCH CO., 
B-80 Thomas Bldg., Topeka, Kan. 
Please send prepaid and without obliga- 
tion’ your Watch Book free, explaining 
your “No Money Down” Offer on this San- 
ta Fe Special Watch. 


State 


See wee © ew wemaesne 















































$25.00 in PRIZE 


of book for details 


See top of page 6 in front 





See people and objects miles away, on land or sea, as if they were close, 


Wonder Telescope gives new pleasures to home, farm, camp, travel, 


¥ port See moon and stars as never before. 


Opens out over 3 feet 
; has 


ie : 
long, in 5 sections; measures 12 inches closed.~ Brass bo 


powerful lenses, 
aeroplane 


und x, 
Thousands “Could tell color of a 
4 miles away.”’—Mrs. Xarbrough. “Saw oe 


it, 23 miles {Bway 


— Sum icetown 
as clear as if in front of me.’’— 
Clyde Scribner. **I have been 
wai ub es 3 e 


tohing submarin 
handsome, sturdy| miles off the coast.”” 
H 12 in. leatherette pag: ite % 
sent FREE with | Seboxt 
1 Wonder Tele- ¥ 
#__ scope for short 


maker we can give you a big bergaie. Be 
neighborhood; entertain your friends, Send 
Guannelae ie with P tman only $1.85 plus a f: 
arri it with Pos’ only $1.85 plus a few 
guaranteed ‘unded. Order today while supply lasts. 


< f Satisfaction 
This Ad FERRY & CO.,630 W. Jackson Bivd., Dept. 1788, Chicago, lil 
© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 32 


yard6 miles away.””—P. 
us away, see mountains on moon’’—A 
Because of fortunate purchase from 


address for telescope and case by 1 
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2 DIAMONDS 


from Jason Weiler & Sons 
of Boston, Mass., one of America’s 
leading diamond importers 
and Save 20 to 40% 





of Boston, has been one 


However, 
with customers 





i carat, $145.00 


This one carat diamond is 
of excellent  brilliancy. 
Mounted in Tiffany style 
14K solid gold setting. 
Order this diamond, take 
it to any expert, make 
any comparisons you 
wish—if you are not en- 
tircly satisfied your mon 
ey will be returned at 
once without a quibble. 





Our price di- 45.00 


rect to you - 





14 carat, $31.00 
36 carat, 50.00 1 carat, 
We refer you as to our 


If desired, rings will be 
sent to any bank you 
may name or any Ex- 
press Co. with privilege 
of examination. Our 
diamond guarantee for 
full value for all time 
goes with every per- 
chase. 

WRITE TODAY 

VALUABLE {> 

CATALOG 

FREE ON 


“HOW TO BUY 
«oy nay teal 


is book is_ beautifully 
illustrated. Tells how to 
judge, select and buy 
diamonds. Te 
they mine, cut and 
market diamonds. 
book, showing weights, 
sizes, prices and 
ualities of a Million 
Dolls ars’ worth of Dia- 
monds, is considerea 
an authority. 





FOREIGN AGENCIES: 


Amsterdain, 


For over 48 years the house of Jason Weiler & Sons, 
leading diamond 
importing concerns in America selling to Jewelers. 
a large business is done 
at importing prices! 
several diamond offers—direct to you by mai!— 
which clearly demonstrate our position to name prices 
on diamonds that should surely interest any present 
or prospective diamond purchaser. 


of the 





Ladies’ White Gold $75, C0 
Diamond Ring - - ° 

Perfectly cut blue white dia- 
mo d of exceptional brilliancy 
perfectly 
cut, blue white diam< onds 01 
the'sides. The ring is I8K sol.d 
white gold, beautifully pierced 


with four smaller, 


and carved. 


Men’s 
Diamond Ring 





Fine, 


Money 
ring can 
elsewhere for less 
$275.00. Our price only 


‘200° 


A few weights and prices of other diamond rings: 


'5 carat $ 73.00 


145.00 | 3 carats, 


reliability to any bank 


or newspaper in Boston 


















Jason Weiler & Sons 
372 Washington Street, 


Corner of Washington and Franklin Streets 
Diamond Importers since 1876 


London and Paris 





direct by mail 
Here are 


full cut blue white 
dia mond of excellent bril- 
liancy in 18K solid white 
gold ring (richly carved). 
refunded if this 
be duplicated 
than 


2 carats, $290.00 
435.60 





Boston, Mass. 














3/4less 1/16 carat 
diamond, a snap- 


NG 


ring, only $68.50— 
sent for absolutely free 


examination at our risk. Guaran= 
. Try to match at $120. 


Latest List—Unpaid Loans 
FREE Bulletin lists diamonds for cash as 
low as $60 per carat, not all—some of 
— Quality at Low Bar, ain Prices, but 


teed Loan $55 


of cou t - 
plete descriptions, gris oe vag Cutters. ~_ | 
Quality. Tells o of geprl oan values, NOW. os rite ay! 
exchange _pri 
0s. List FREE. “Se nd NOW! LOA Rs Sion uuealp 
. DE ROY & op 4726 _De Roy Buildin; 
Only Opposite Post 4 Pitts tsbursh, Pa.” 








mond Bankin 
in all the worl 


loans and other 











This 75 year, old- 
est, largest (rated 
over $1,000,000) Dia- 


lends 
money on diamonds 
Thousands of _—— 


eons. Many from big 
cash deals direct from 
European Diamond 








3 St 





Or. CO mR 
at) 


essibilities. 


home amusemen 


Dent. P.S.-6 


TAKE A 





T MFG. COMPANY 


OADCASTING| 


HOW 

YOUR ‘own. MOVIES 
Movies of your family and in- 
teresting events offer endless 
Send ten cents for big cata- 
iogue of home moving picture machines, 

ome movie cameras, and best radio sets. 
This catalogue = a treat for lovers of 
Very reasonable prices. 
We also sell 4 movie films and have a 
film exchange service for home users. 


PARA’ 


Cheaply Made Combinaticn 
Floor Sander and Polisher 


COMBINATION floor sander and 
polisher may be made from a wocden 
box 8 in. square, outside measurement, 
and 9 or 10 in. deep. Attach a handle 40 
in. long by means of a strap hinge. Cut 
a board 9 in. square and lay smoothly 
over one side of it several thicknesses of 





cloth, covering it finally with a piece of 
strong worsted stretched snugly and 
tacked along the edges to the upper face 
of the board. Bore holes in the bottom 
of the box corresponding to the screw 


CLOTH- COVERED 


BOX (WEIGHTED) 


eo ar ; 
Either a polishing cloth or sandpaper may 
be attached to the bottom of the box 


holes shown in the bottom board and 
attach the board to the box. The pad 
should project about 1 in. beyond the 
front of the box and in. along the sides 
to allow working closely into corners and 
along edges of floors. Weigh down the 
box with stones, lead or flatirons. 

Best results are obtained by applying 
the wax roughly to the floor with a cloth 
held in the hand, then going over it with 
the polisher. 

If you have a floor, new or old, that 
requires sanding, fasten half a dozen 
sheets of sandpaper over the pad by 
tacking to the front and back edges of the 
board. When a sheet becomes worn or 
glazed, tear it off and a fresh one is ex- 
posed ready for use.—HoOwarD E. Goon, 
Waterville, Ohio. 





Constructing a Work Table 
(Continued from page 149) 


near the lower edge. The back fits into 
dadoes in the side pieces, and also is 
nailed. Small white knobs make ex- 
cellent drawer pulls. 

Take a nail set and set the heads of all 
exposed nails well into the wood. Give a 
ground coat of flat white paint and then 
putty all nail holes and cracks. Two 
coats of a good grade of white enamel will 
give an excellent finish. 

The wooden top needs only to be given 
a coat of flat white paint, as it is covered 
by the porcelain top. After the enamel 
has dried thoroughly, place the porcelain 
top in position. It is not fastened, as its 
weight keeps it in place. 








Let Me Put PEP into You! 


Let me show you what it 
means to be filled with 
energy, initiative, vim and 
vigor! No man who isn’t 
physically fit can get half 
the joy out of life. You can’t 
achieve anything worth 
while if you are only half a 
man—weak — sickly —ane- 
mic—cursed with chronic 
ailments and weaknesses 
that make living a misery. 
You can’t make a success of 
anything if you have allowed 
your vital forces to ebb away. 
You know it, down in your 
heart, as well as I do, that 
some day, sooner or later, you 
will have to do something to 
pull yourself out of the slough 
of physical failure and weak- 
ig The longer snd it = 
the worse fp condition wi 
be. DO IT "TS ONSET 


STRONGFORTISM 


The New Science of Health Promotion 
will build up your Body and Brain and 
make a real red-blooded man out of you, no 
matter what your condition is or what 
caused it. I guarantee it. 

Mark the subjects on the free consultation 
coupon (write other weaknesses on extra line) on 
which you want special confidential infor- 
mation and send with a 10c piece (one dime) to 
help pay postage, etc., on my new free book— 
“Do It With Muscle.” It contains a priceless 
message for every man who earnestly desires to 
be strong, healthy, vital. Send for my free book. 
Right Now. TODAY. 


LIONEL STRONGFORT 


Physical and Health Specialist over 25 years 
Dept. 1642 Newark, New Jersey 
aaeuueFREE CONSULTATION COUPONec anes 

Mr. Lionel Strongfort, Dept. 1642, owatt. N. Je 
Please send me your book, ‘*Do It Muscle” 
for postage on which I enclose a 10c piece (one 
dime). I have marked (X) before the subject in 
which I am interested. 









































































--Colds --Catarrh ~-Weak Eyes 
--Asthma --Blackheads --Gastritis 
--Hay Fever __Insomnia .-Increasea 
.-Obesity --Short Wind Height 
--Headache --_Flat Feet --Heart Weakness 
ear .-Stomach --Poor Circulation 
.-Thinness Disorders --Skin Disorders 
--Rupture ..Constipation __-Neurasthenia 
--Lumbago ~-_Biliousness --Despondency 
.-Neuritis .-Torpid Liver ~. RoundShoulders 
.-Neuralgia -_Indigestion --Lung Troubles 
.-Flat Chest __Nervousness _-- Weaknesses 
..Deformity -.PoorMemory (Specify) 
(Describe) _. Rheumatism _. Muscular 
.-Diabetes _.Pimples Development 
.-Female .-FallingHair -_Great Strength 
Disorders 


Mention other ailments here... ... 2. csc. nceans--sce 





It you have taken my ‘‘Regular’’ or ‘‘Advanced” 
Course, kindly indicate same by making a cross in 
box for this purpose below. 

I have taken your ‘‘Regular’’ Course 0 

I have taken your ‘‘Advanced”’ Course 0 

I have received your book ‘‘Promotion and Conse “Te 
vation of Health, Strength and Mental Energy. 


nS <a ae ea kite a 
















tion & offers 










of all kinds of complete 


RADIO SETS, 
Parts andAccessories 





Ancther Simplified Blueprint 


NOTHER Home Workshop blue- 
print, as simple as the radio 
cabinet that appeared last month, 
| | has been prepared for the Decem- 
|| ber issue. It gives details of an 
attractive bookcase with doors. 











Boston, Mass. 













everything need- 
ed to construct the popular 
Knock-Out” Sets 
develo ed and soeoree by 


roadcas zine. 
ene by] Doubl 


Very 
interesting ! 


You will enjoy dealing here. 
t’s easy to do business with —a Yor this is “The 
Radio House of Friendly Service .’’ All goods offered 
subject to examination and approval. a — in advan 
Quick shipment. We pay transporta' yebere fi in U. “s: 
atisfaction or mo back. Your pone Mm y enewered free. 
(and wal pon bp oe band ind as to add the ee Hh 
as to ie pene of one or 
friends you Glues will soon want radio ? Thank you!) 


Mail Order ‘House 


Dept. 164-Y, 106 Liberty St., N.¥.C- 








DPMPnNTIITAM CHIDAIO’R ASAPAITUOST V 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE CF STANDARDS. See page 33. 
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serviceable Babbitted Bearings 
Cheaply Made from Drop Tees 


EW amateur mechanics, farmers, and 

1 others who use light machinery realize 
that excellent bearings can be made from 
what are known to plumbers and pipe- 
fitters as female drop tees. 
The tees should be large enough to 
allow plenty of room between the shaft 
and the inside of the fitting for the 
pabbitt. By keeping two or three dif- 
ferent sizes of these tees on hand, a 
mechanic can make a bearing for almost 
any shaft in a few minutes. The flange 
on the tee makes the attaching of the 
pearing to its supports an easy matter. 

To pour the anti-friction metal the shaft 
is placed through the pipe tee and tight- 








GREASE OR 
- HARD OIL pape on 
OIL LUBRICATION HARD-OIL LUBRICATION 


These simple drop bearings are easily 
lubricated either with oil or grease 








fitting cardboard washers are slipped on, 
one at each side of the bearing. The 
babbitt then is poured through the top 
opening. 

If the top opening is not filled with 
babbitt, it will afford two excellent meth- 
ods of lubricating. If oil is to be the 
lubricant, a hole is drilled through the 
babbitt down to the shaft and the top 
opening is filled with waste, which helps 
retain the oil for a longer period. If hard 
oil or grease is to be used, an ordinary 
cast-iron pipe plug will convert the top 
opening into a hard oil cup. The cavity 
in the plug and the opening in the tee are 
filled with grease and the plug is screwed 
in place. Turning the plug slightly now 
and then will lubricate the bearing in the 
same way as does the hard oil cup on an 
expensive commercial bearing.—JONAS J. 
BYBERG, Silverton, Ore. 





Machinist’s Dividers Utilized in 
Making Small Scribing Block 


SCRIBING 

block capable 
of fine adjustment 
may be made by 
cutting off one of 
the legs of a heavy 
type of machinist’s 








| dividers and fast- 
|ening the tool as 
| shown to a V-block 
by means of two 
small screws or 
Pins. 

The scriber will be found especially use- 
ful for small work because of the con- 
venient screw adjustment illustrated. 
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ENTS 


TRADE MARKS 
COPYRIGHTS 


PROTECT YOUR IDEAS 


ANY NEW article, machine, design or improvement thereof, or any new 
combination of parts or improvements in any known article which increases its 
efficiency or usefulness, may be patented, if it involves invention. 


If You Have Any New Ideas 


which you feel are useful, practical and novel, take prompt action to protect 
your rights. If you have invented any new machine, or new combination of 
parts, or improvement, or any new design or process; SEND DRAWING, 
MODEL OR DESCRIPTION of it for information as to procedure to secure 
protection, 


Write Today for Blank Form “Record of Invention”’ 


USE THE COUPON attached, and immediately upon its receipt I shall send 
you this form to be returned to me with drawing, description or model of your 
idea; promptly upon receiving your idea I shall write you fully as to procedure 
and costs. 





DRAFTING and SPECIFICATION ROOM of CLARENCE A. O'BRIEN, Registered Patent Lawyer, Washingion, D.C. 
No Charge for Above Information 


All communications are held in strict confidence. My personal, careful and 
thorough attention is given to each case. I offer you efficient, reliable and prompt 
service—based upon practical experience. Highest references. 

WRITE TODAY for free books ‘‘How to Obtain a Patent”’ and “‘Invention 
and Industry.’’ These books will give you valuable information, and they may 
save you much time and effort. Send for them NOW. 

My practice is devoted exclusively to United States and Foreign Patents and 
Traue Marks. Write me freely, frankly and with full confidence; it is very probable 
that I can help you. Write TODAY. 


CLARENCE A. O’BRIEN 


REGISTERED PATENT LAWYER 
Member of Bar of 
Court of Appeals, District of Columbia, United States Court of Claims, 
Supreme Court of United States, Supreme Court, District of Columbia 


Practice Confined to Patents, Trade Marks and Copyrights 





| ———7 - -FREE COUPON- F > aaa 7 


CLARENCE A. O’BRIEN, Registered Patent Lawyer, 
Washington, D. C. 
Se sak 3 888 Security Savings and Com’! Bank Building, directly across 
; INVENTION ' street from U. S. Patent Office. 
Piease send me your free booklets ‘‘How to Obtain a Patent” and OBTAIN 
AND - ‘Invention and Industry” and blank form ‘*Record of Invention”’ A 
without any obligation on my part. 


INDUSTRY 


PATENT 


a> 
“ye 


NABER oi cc cwccccincctcnse ccc eeee sae CUees Secntetos's vig eesaccss 





RPMI os 55 oic-sn cy, <b oe sa grecw b:si0.0 6-00 ge bea Rie Sewieeeuewe sees . 














Imtortant: *“‘Write or print name clearly.” 








| (WILLIAM J. EDMONDS, JR. 
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Mechanical 
Engineering 







Learn at Home! 


Employers are looking for men with 
mechanical ability. 

There is an easy, delightful way in 
which you can learn right at home in 
spare time. For 33 years the Interna- 
tional Correspondence Schools have 
been giving men and women just the 
training they need for success in me- 
chanical engineering and more than 300 
other subjects. Hundreds of thousands 
have stepped into good positions through 
I. C. S. help. : 


Let the I. C. S. help you. Choose the work 
you like best in the coupon below, then mark 
and mail it today. This doesn’t obligate you in 
the least but it will bring you information that 
will start you on a successful career. This is 
your chance. Mark and mail the coupon now. 


- es oe a ee ee oe Gee Gee Gee Gee eee cee eee 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7623-D, Scranton, Penna. 

Without cost or obligation on my part, please tell me 

how I can qualify for the position or in the subject before 

which I have marked an X: 


BUSINESS TRAINING COURSES 





Business Management (1 Salesmanship 
() Industrial Management () Advertising 
eeronn Organization L] Better Letters 
Traffic Management LJ Show Card Lettering 
CjBusiness Law (J Stenography and Typing 
{[JBanking and Banking Law L}] Business English 
{J Accountancy (including C.P.A.) ( Civil Service 
LJ Nicholson Cost Accounting (J Railway Mail Clerk 
a Bookkeepi ng Common School Subjects 
Hsp Secretary High School Subjects 
Spanish 0) French llustrating 





TECHNICAL AND INDUSTRIAL COURSES 


O Electrical Engineering ( Architect 

L)Electric Lighting [J Architects’ Blue Prints 
Mechanical Engineer (J Contractor and Builder 
Mechanical Draftsman Architectural Draftsman 


) Machine Shop Practice 
Railroad Positions 
Gas Engine Operating 
Civil Engineer 
Surveying and Mapping 
Metallurgy O Mining 
Steam Engineering (1) Radio 


CO Concrete Builder 

(J Structural Engineer 
Chemistry (J) Pharmac; 
Automobile Work 

(J Airplane Engines 

0 Agriculture and Pouitry 

(J Mathematics 

eee risa esc aac banasceiuindscevoicpaisbaosdenaseesbeanesenebaniaeosves 

Street 3-6-24 

Address : 


Se icxsscceccsiunas 










Occupation.............. Sa ushAssib ub aneeeeeaembktrrnssessebeuecassovaaue 

Persons residing in Canada should send this coupon to the 

International Correspondence Schools Canadian, Limited, 
Montreal, Canada 









———— Do you know 
fats € that of two diamonds of equal 
aaa size one may be worth a bundred = 
as much as the other? 0 can dis- 
FREE! GENUINE = them but an expert? My 
a H hort, easy course will make you a 
Diamonds iamond expert ina few montis! 

if you enroll at once 


et it before ~~ buy your next 
Be a diamond expert and go into Giamend—B Save you money! 
business for yourself on only $25 000 f 
or $50 capital! We will show you $5000 to $15, a Year! 
how! Be a diamond expert and beco h : 
business is a gentleman's business. Success in any other line of busi- 
ness means $5 a year—success in the diamond business means up 
to $15,000 a year! illions of dollars are paid out every year for 


O229,. 





ind eee 





diamonds! Jewelry houses everywhere need diamond experts ~always 
pay high for expert opinions. ond experts are rare 


WRITE FOR FREE BOOKLET 


**Paying Diamond Knowledge’’ will be sent to you sbeclately FREE! 
Contains new and amazing and startling facts about diamonds. 


WRITE NOW! 
CODINGTON SCHOOL OF DIAMONDS 
3457 Sunnyside Dept. 102 Chicago, lll. 


POPULAR SCIENCE MONTHLY 


a Falling Plane 
(Continued from page 36) 


was hurled out of the plane as though 
from a catapult. 

This plane suddenly started to drop at 
an altitude of 3000 feet. Attempting to 
check the descent, the pilot was conscious 
of a fluttering of the wings, a collapse of 
the tail surface; then found himself 
hurtling through the air, clear of the 
plane. He retained presence of mind 
enough to reach for the release ring and 


feet. The passenger’s body was found in 
the wreckage of the plane. The latter 
probably was holding himself in the plane 
at the time of the collapse and so pre- 
vented his safety belt from breaking and 
himself from being hurled out as was the 
pilot. 


HE recent death of Dr. C. LeRoy 

Meisinger of the U. S. Weather 
Bureau, and an army balloonist, when 
the balloon in which they were making 
meteorological observations above Illinois 
was struck by lightning, has caused 
balloonists to discard the old type of 
parachutes used with balloons in favor of 
the new airplane parachutes. These men 
apparently tried to jump with the old 
type parachutes, which hung in con- 
tainers at the side of the car, but the 
collapse of the balloon caused the car to 
lose its “‘lift’? and, since its occupants 
could not fall faster than the car, their 
attempts to cause the parachutes to 
spread out and check their fall were 
futile. 

Virtually all parachute jumps that have 
been made from airplanes have been born 
of necessity. Though official orders have 
made the parachute an essential part of 
the equipment of the aviator flying in the 
government service, though pilots have 
all confidence in the efficacy of the air- 
plane parachute, and though all para- 
chutes are tested practically by being 
attached to 200-pound weights and 
dropped from planes before they are put 
into service, parachute jumping is scarcely 
an occupation that the most venturesome 
would essay merely for thrill or sport. 


HE greatest recorded parachute jump 
made from an airplane was accom- 
plished by Capt. Albert W. Stevens a year 
or more ago. He fell 24,200 feet—almost 
five miles—landing 25 miles away from 
the point above which he jumped and 
suffering no injury in his descent, beyond 
a couple of dislocated toes. 

Parachutes of a different kind were 
added recently to the equipment of the 
U. S. Mail fliers by the Post Office De- 
partment to safeguard fliers in making 
forced landings at night in strange terr- 
tory. These are parachute flares—small 
parachutes supporting bright flares of 
light, much like those used in skyrockets 
and other fireworks, which, when released, 
brilliantly illuminate the ground for a 
mile around. 

Only a few weeks ago, Frank Yager, a 
mail pilot, made a successful landing with 
the aid of flares at Wann, Neb., during 
a severe storm at night. 





If You Had to Leap from | 





open his parachute, and so reached the ! 
ground in safety, after falling about 1300 | 
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-and direct from factory 
Only $1.00 down buys the 


famous S:udebaker Insured Watch 
direct from the factory at the low 
factory price. Choice of 54 newest 
Art Beauty Cases, in white gold, 

een gold or yellow gold effects; 8 

andsome dial designs. Mail coupon 
for beautiful Style Book in colors= 
Sent Free! 


21 Jewel ~ Extra thin 


STUDEBAKER 
The Insured Watch 


Has 21 ofthe owt, The mastery is insured for the 






lifetime of the o . The masterpiece of timepieces 
at an amazingly lOW price. 


Watch 






7 
Chain FREE! 
For a limited tinié WE fre offering a beautiful Watch 
Chain FREE. Writé While offer lasts. 


Mail Coupon for FREE Book 


Mail coupon today for magnificent Studebaker Book 
of Advance Watch Styles. Find out how you can 
buy direct from the factory—save money and own one 
of the finest watches made. The Book shows 54 newest 
thin-model designs in Art Beauty Cases. Sent FREE! 


STUDEBAKER WATCH CO. 
Dept. P-23 South Bend, Indiana 
Canadian Address: Windsor, Ontario 


Ask for Ladies’ Bracelet Watch Folder 
Ask for Jewelry Folder 


STUDEBAKER WATCH CO. 
Dept. P-23 South Bend, Indiana 
Please send me your Free Book of Advance Watch 
Styles and particulars of your $1.00 down offer. 

ou live in Ci d. d your inquiry 
| Jer Gommttasedien: Wander Geta 
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Stop Using a Truss 





STUART’S PLAPAO- 
PADS are different froin 
the truss, being mechanico- 

} chemico applicators made 

self-adhesive purposely to 
hold the distended muscles 
securely in_ place. No 
straps, buckles or spring 
attached—cannot slip, so 
cannot chafe or press 
against the pubic bone. 
Thousands have success- 
fully treated themselves at ce 
Fac-Simile home without hindrance Fac-Simile 
Gold Medal from work—most obstinate Grand Prix 
& cases conquered. Soft as 4 
velvet—easy to apply—inexpensive. Awarded Gol 
Medal and Grand Prix. Process of recovery is natural, rai 
afterwards no further use for trusses. We __preve 
it by sending Trial of Plapao absolutely FR 

Write name on Coupen and send TODAY. *. M 
Plapao Co.,. 790 Stuart Bldg., St. Louis, ™° 
Nee... tpetamieaudchinccanccewastnagewenn>~—- Sarg 
RRR nt once tetas nes ones eteeees==--5="5 : 
Return mail will bring Free Trial Plapao 
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i Waiting in the Dark for 
\ the Vampire Bat 


(Continued from page 39) 
“Their nests are a great underground 


system of miniature catacombs, which ) ™ | COPYR ie a T S 


can be located by the large mounds of 





TRADE-MARKS 





earth that the leaf-cutters excavate. Upon 

j | arriving at home, they quickly disappear Have You An Idea? 

t underground and stage what might aptly | : 

: ‘pe termed a‘chewing match.’ They chew O u Yr O f f e No charge for examina- 
‘up the greens they have brought with Cre tion and _ Instructions 


them, turning them into fertilizer for 








y raising a microscopic fungous growth that ° 

grows no other place in the world except P rot ec t Your I nvent ton 

in these underground nests of the leaf- ‘ : tee 
| cutting ants. This fungus is their only | Your first step before disclosing or submitting your 
nents food. The enormous quantities of green invention to anyone either for entry 1n a prize compe- 


stuff they carry off are used only as tition or for sale should be to write 


fertilizer for their microscopic fungus 
farms! for our blank form 
rT; 9 

f \“]F THESE subterranean nests are at- RECORD of INVENTION , 

tacked or dug up with a shovel, : : ‘ : 
ctory thousands of warriors who never come This should be signed and witnessed 
ys the to the surface except in case of attack, and returned to us together with 
= swarm out at the intruder — their — model or sketch and description of 
el wide open. These, like all the leaf- ° ; ‘ : 4 
= sold, cutters, are blind and make their way by the invention for examination and 
wert sense of touch and instinct. | instruction and to establish Evidence 
colors “Rivaling these insects in queer char- of Conception. 


acteristics is one of the most peculiar and 
primitive birds in existence anywhere in 


n No charge for the above information 
, the world. It should have been extinct 

-R 

ch 


Our Four Books Mailed 


Free to Inventors 


thousands of years ago, because it hasn’t 
developed with the times. It is called the 
‘hoatzin bird,’ and is exceedingly rare, 
living in a few isolated localities along 


ioe river banks in dense thorny bushes called Our Illustrated Guide BOOK 
‘pimpler.’ © 

! “In appearance it is about the size of a How to Obtain a Patent 

We od domestic hen, beautifully colored in dark 


and golden brown. Its eyes are large and Contains full instructions regarding 









































sails red and its head is topped by a small crest. U. S. Patents. Our Methods, Terms, 
ssotiaall It flies awkwardly, only about as well and 100 Mechanical Movements il- 
ca a asa chicken. On the ends of its wings it 1 e ve ial 
own one carries a well developed thumb and ustrated an escribed. 
4 newest forefinger. These it uses only when young 
FREE! 
. to climb around the nest. Our Trade Mark Book 
na pe See eae We ewes of the Shows value and necessity of Trade Mar Protection. 
surrounding pimpler bushes, as well as : i ‘ 
er leaves of the mucka mucka plant, which Information regarding Trade Marks and unfair com- 
grows a single lily-like leaf on the end of a elition in trade. 
wee. stem about 10 feet tall. The bird con- P ” 
tinues to exist only because it dwells in Our Foreign Book 
Watch such inaccessible places, a remnant of the 2 ; ; Z 
3 past persisting into the present, ages be- We have Direct Agencies in Foreign Countries, and secure 
. hind the times. Foreign Patents in shortest time and lowest cost. 
Jenseeee “The streams along which these birds 
live, in fact, any jungle stream, furnish Progress of Invention 
very exciting bathing at times. The ae a A 
water is apt to look something like ginger Description of World s Most Pressing Problems by Lead- 
ale because of the great quantities of ing Scientists and Inventors. 
wallava leaves on the bottom. Actually, 
though, the water is quite clean. WE REGARD A SATISFIED CLIENT 
As our best advertisement, and will furnish to anyone, upon request, lists of clients 
“TS THESE streams you are apt to en- in any state for whom we have secured patents. 
counter dangerous fishes called ‘ perai.’ Highest References—Prompt Attention— Reasonable Terms 
id are only about a foot long, but a WRITE TODAY: 
school of them can do more damage than a 
shark, and can finish a man in a short time VICTOR J. EVANS & CO. 
because of their many triangular teeth with ree P t A 
Reduced _ they bite and twist out a piece of aten tt orneys 
Fac-Simile esh as neatly if it were done with an auger. New York Offices _ Philadelphia Offices Pittsburgh Offices 
Grand Prt “ 3 1007 Woolworth Bldg. 714-715 Liberty Bldg. 514 Empire Bldg. 
bse Geld th But an even more formidable foe than Coupon Chicago Offices, 1114 Tacoma Bldg. San Francisco Offices, Hobart Bldg. 
natural, 9 ese is the sting-ray, a very large circular Main Off : 760 Ninth Street. Washi D.C 
‘FREE fish somewhat resembling a devilfish. It meapmenniaces _ reet, Washington, U.C. 
a lies along the bottom most of the time, Gentlemen: Please send me FREE OF CHARGE your books as described above. 
win - and when any one comes near it flashes N Add 
ie (Continued om pues 154) RTS CEE Oe te ae ee NR x «clu a0 bake ae 
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Can you enjoy 
a pipe? 


There are smokers of tobacco in other 
forms who look with envious eyes on the 
contented and comfortable pipe-puffer. 


For there is an obvious peacefulness 
about pipe-smoking that rests the nerves 
and invites the soul to calm and pleasant 
contemplations. 


Millions of men do smoke pipes with 
undiluted satisfaction. Other thousands 
try a pipe, get their tongues burned, find 
the draught too strong, or have some other 
unhappy experience that discourages 
them. 


Our business, in a word, is to make pipe- 
smoking pleasant and enjoyable to any 
man that fancies this mode of tobacco 
incineration. We strive to do this by pro- 
viding a tobacco that doesn’t bite the 
tongue, doesn’t smoke too strong, doesn’t 
leave an after-taste. 


But we’ll let Mr. Moxley tell it. Here 
is what he writes: oe 
March 10, 1924. 
Larus & Bro. Co. — 
Richmond, Va, 


Gentlemen: : 
Please allow me to say a word of praise 
for “Edgeworth.” Last fall I thought [ 
would try again to smoke a pipe—so I 
bought a pipe and a can of “Edgeworth” 
and can say very gladly that so far I have 
not had any sore tongue nor do I feel any 
“after-taste”’ from smoking. This is more 
important when you take into considera- 
tion that heretofore I had been unable to 
smoke a pipe on account of the sickening 
sensation I had afterward, but that is gone 
forever and I for one 
am truly glad to be 
able to get the one good 
smoke, “Edgeworth.” 
Give my regards to 
Mr. Joe Rivers and 
Mr. James Edmund. 
(signed) Al J. Moxley. 











Let us send you 
free samples of 
Edgeworth so 
that you may 
prove out all 
the virtues that 
its smokers 
claim for it. If 
you like it, so 
much the bet- 
ter for us both. 
If you don’t— 
well, that’s 
that! 


Write your name and address to Larus 
& Brother Company, 59 South 21st Street, 
Richmond, Va. 


Edgeworth is sold in various sizes to 
suit the needs and means of all purchasers. 
Both Edgeworth Plug Slice and Ready- 
Rubbed are packed in small, pocket-size 
packages, in handsome humidors holding 
a pound, and also in several handy in- 
between sizes. 


We'll be grateful for the name and ad- 
dress of your tobacco dealer, too, if you 
care to add them. 


To Retail Tobacco Merchants: If your 
jobber cannot supply you with Edge- 
worth, Larus & Brother Company will 
gladly send you prepaid by parcel post a 
one- or two-dozen carton of any size of 
Edgeworth Plug Slice or Ready-Rubbed 
for the same price you would pay the 
jobber. 
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Waiting in the Dark for 
the Vampire Bat 
(Continued from page 153) 


out a long slender tail very much like 
a whip, with a sharp, poisonous point. 
This sting is very severe, and sometimes 
even fatal. 

“Another kind of fish demonstrates 
another of the wonderful ways in which 
Nature endows her creatures with means 
of protection. Sometimes when you are 
swimming, your whole body may sud- 
denly become tense, as a charge of 
electricity runs through it, seemingly 
coming from nowhere. This is the orig- 
inal ‘death ray;’ it comes from an 
electric eel, which defends itself by hurling 
a miniature bolt of electricity at you. 
This charge will travel quite a distance 
through water. 


” I WAS shocked twice by one of these— 

the second time when I was watering 
it after capture. As I began to pour 
water into the tank the eel discharged 
electricity into the stream I was pouring, 
and shocked me enough to cause me to 
drop the metal pan! 

‘But if these facts sound strange to 
you, what would you think if a bat flew 
into your bungalow at midnight, bit a 
hole in the end of your big toe, sucked 
out a good deal of blood, and then sealed 
the opening with saliva that nature has 
rendered antiseptic for just this purpose? 

‘This is exactly what the vampire bat 
does. It lives only on blood, preferably 
human blood, and it bites a person almost 
invariably on the fingers or toes, choosing 
the big toe whenever possible. It is 
about the size of our common bat, has 
large ears, a face somewhat like that of 'a 
little puppy, and four tiny, sharp teeth. 


+ pe DOES its work so stealthily that the 

sleeper is entirely unconscious of its 
presence. Ifthe person stirs and frightens 
the bat away during the operation, the 
wound very likely will bleed until morning, 
but if the bat is allowed to finish undis- 
turbed, it seals up the hole with antiseptic 
saliva as neatly as if it were done by a 
physician. The only reminder of this 
bloodthirsty visitor that remains the next 
day is a little red sore spot. 

“T have lain awake at night in an 
effort to catch or merely feel one of these 
stealthy creatures at work, but they are 
so extraordinarily quick that they have 
always escaped. One night I determined 
to lie in readiness and catch one in the 
dark. As I expected, a vampire flew into 
the cabin shortly after midnight. I felt 
it light on me. Then I waited. 

“The moments seemed to drag very 
slowly. Soon I thought I could feel the tiny 


sharp teeth biting into the flesh, then the - 


running of the blood in a tiny stream. I 
swooped a hand forward, but it only 
swept the air. The bat had gone again, 
and when I struck a light I found that in 
the excitement of the moment I had not 
even given it an opportunity to begin its 
work. My sensation of feeling the flow 
of blood was only imagined, the result of 
my anxiety to experience such a sensation. 
So I have yet to catch a vampire bat, 
one of the most elusive and interesting 
creatures of the fascinating tropics.” 
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DON’T LOSE YOUR RIGHTS ‘ign 
TO PATENT PROTECTION | of 
Before disclosing your invention to anyone | he 
send for blank form **EVIDENCE OF CON. vant 


CEPTION”’ to be signed and witnessed. A 


sample form together with printed instructions 
will show youjust how to work up yourevi- de 
dence and establish thesame before filing ap. 
plication for patent. As registered patent at- 
torneys we represent hundreds of inventors all | che 
over the United States and_ Canada in thead. 








vancement ofinventions. Ourschedule Of fees | sor 
willbe found reasonable. ‘The form “Evidence | for 
of Conception,” sample, instructions relating ho 
Mi to obtaining of patents and schedule of fees 
sent upon request. Ask for them,—a post card | £0 
will do. | ele 
PATENTS ANO ~ | it. 
| fol 
in U. S. and Canada bu 
274 Ouray Bldg. ke 
WASHINGTON, D. C. | to 
Originators of forms ‘Evidence of Conception. ’ ql 
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A | i 
I offer a most comprehensive, ex- iF 


perienced, efficient service for his he 
prompt, legal protection and the \ ; { 
development of his proposition. te 
Send sketch, or model and description, }f t 
for advice as to cost, search through | 
prior United States patents, etc. Pre- 
liminary advice gladly furnished with- 
out charge, 


‘ 
My experience and familiarity with Fe ; 
( 
{ 


various arts, frequently enable me to 
accurately advise clients as to prob- [Ee 
able patentability before they go to ff 
any expense. } 
Booklet of valuable information and form 

for properly disclosing your idea, free on 
request. Write today. 


RICHARD B. OWEN 
Patent Lawyer 
6 Owen Building, Washington,D.C. 
2276-D, 41 Park Row 
Cortland 0721 New York City 
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PROMPTNESS ASSURED BEST RESULTS 


Send drawing or model for examination 
and report as to patentability 


WATSON E. COLEMAN, Patent Lawyer 
644 G Street N. W., Washington, D. C. 
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PATENTS 


TRADE-MARKS, COPYRIGHTS AND PATENT LITIGATION 
Write for advice and instruc- 
tions how to proceed, costs, etc. 

Hand Book with illustrations of 100 Mechanical] 
Movements sent free om request. 
ALBERT E. DIETERICH 
Patent Lawyer and Solicitor 
Successor to Fred G. Dieterich & Co. 

681A Ouray Bidg. WASHINGTON, D. 
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| Where Electricity Gives 
| Up Its Magic 
(Continued from page 47) 


from daring to travel new roads. 
‘who knows but the research worker on 
almost any of these unexplored trails may 
'transcend known possibilities? Instead of 
‘exhibiting pride at our accomplishments, 
‘we ought to register shame at our crass 
| ignorance. Nature probably holds in 
‘store much greater things for man than 
he has realized or can anticipate. No one 
anticipated wanting laws of heredity, 
seeing one’s bones, or using vacuum house 
cleaners, for example. 

“We have long known that we wanted 
We hate to do work that 
















your evi- 
filing ap- 
itent at- 





ntors all cheap power. C 

those somebody else, or something else, can do 

ividence forus. Now, the sun sends us about one 

relating horsepower a yard of earth surface on a 

ost card good day. Some time we must devise 
electrical means for catching and storing 

RKS 


it, Some substances in vacua can trans- 
form the light into electric current. 

“In other words, we know how already, 
| but we cannot do it well enough. Just as 
with the storage batteries, we know how 
to store electrical energy, but in the last 
quarter of a century there has been al- 
most no improvement in the principles of 
edectric storage. A combination of radical 
improvements in these two fields would 
make electricity so cheap that perhaps 
some of it could be applied to building im- 
proved morality! 


 Fpsebcagersnetal some change, not per- 
fectly obvious at the moment, would 
take place. One naturally looks forward 
tonights as light as day, or to automo- 
bile highways, and even byways, all per- 
. | fectly lighted by electric lamps; but his- 
tory has shown us that our ability to 
prophesy is usually feeble, and frequently 
terribly cramped. 

“There probably are in the offing many 
applications of electricity that we have 
not appreciated, but which at present 
costs can be made serviceable. Broad- 
cast wireless talking movies in natural 
colors is an illustration. 

“Power generated at the mines will be 
relatively more and more economical as 
the country becomes covered with an in- 
terlacing network of power lines. House 
heating by electricity should come later, 
and every discovery of added economy in 
current generation or transmission brings 
the day nearer. 

“Wireless power transmission is only a 
dream at present, and we only know 
enough to say that we dare not say it can- 
not be done. 

“If a thing can be imagined, then we 
may conclude hypothetically that some- 
how and some time that thing can be 
invented. The term ‘physical impossi- 
bility’ is searcely within our category.” 

Referring to fused quartz—the remark- 
able new form of glass developed in the 
Thomson research laboratory of the Gen- 
eral Electric Company—Doctor Whitney 
called attention to the fact that elec- 
tricity, in vacuum furnaces, made this 
Possible. Quartz glass has been found of 
value for reflectors and lenses of great 
telescopes—as well as many other uses. 
One remarkable characteristic is its power 

(Continued on page 156) 
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PATENTS 


Seventy-eight Years 
of Practice 


HE firm of Munn & Company filed its 

first application for a patent in 1846, and 
for seventy-eight years has endeavored to keep 
pace with the inventive genius of the United 
States. An experience of many years is at 
your disposal. If you have an invention 
which you wish to patent, send your sketches 
or model together with a description of your 
device, explaining its operation, and you will 
receive prompt, courteous attention. 


Write for our Handbook on 


PATENTS 


A full and complete booklet on Patents, Designs, 
Trade-Marks, Foreign Patents, Copyrights, Labels 
and Patent Office Practice with an explanation about 
our methods, terms, etc. 


All communications strictly confidential 





Keep in touch with theinventions of the world by reading 


SCIENTIFIC AMERICAN 


The MONTHLY MAGAZINE with a special appeal 
to every man of inventive genius. Recent rulings of 
the Patent Office, descriptions of the latest patented 
inventions, legislation and court decisions affecting 
patents, are noted in this authoritative publication. 


MUNN & COMPANY 
Patent Attorneys 
683 Woolworth Building, New York City 
Scientific American Bldg., Washington, D. C. 
Tower Building, Chicago, Ill. 
Hobart Bldg., 582 Market St., San Francisco, Cal. 
Van Nuys Building, Los Angeles, Cal. 





























PROTECT 


NVENTORS your teas 


Send for our Guide Book, HOW TO GET A PATENT, 

and Evidence of Invention Blank, sent Free on request. Tells 

our terms, methods, etc. Send model or sketch and description of 

your invention for our Examina- 

tion and Instructions without 
charge. 


RANDOLPH & CO. 
Dept. 130, Washington, D.C. 
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An Easy Way to Learn 


PHARMACY 


AT HOME 


Graduate pharmacists are always in 


demand. The work is interesting and 
pleasant and salaries are good. Many 
young men open drug stores of their own 
and become independent. 


There’s an easy way to learn pharmacy 
right in your own home in spare time, 
without losing a day or a dollar from 
your present work. 


The International Correspondence 
Schools course in Pharmacy supplies the 
knowledge which it will be necessary for 
you to have in order that you may pass 
your State Board Examination. 


Just mark and mail the coupon printed 
below to the International Correspon- 
dence Schools, Box 7624-D, Scranton, Pa., 
and full particulars about the Pharmacy 
Course or any other work of your choice 
will come speeding to you by return mail. 


o—— — — — TEAR OUT HERE — — — — —- 


INTERNATIONAL CORRE SPONDENCE SCHOOLS 
Box 7624-D, Scranton, Penna. 


Without cost or obligation on my part, please send me 
full particulars about the subject before which I have 
marked an X in the list below:— 

TECHNICAL AND INDUSTRIAL COURSES 

PHARMACY Civil Engineer 

Chemistry Surveying and Mapping 

Automobile Work Mine Foreman or Engineer 

Agriculture and Poultry (_] Steam Engineering 
[jMathematics Gas Engine Operating 
()Electrical Engineering Airplane Engines [] Radio 

Electrician Architect 

Mechanical Engineer Contractor and Builder 

Mechanical Draftsman Architectural Draftsman 


| | 


Machine Shop Practice Concrete Builder 
Railroad Positions (Jj Structural Engineer 


BUSINESS TRAINING COURSES 
Salesmanship []Business Management 
Advertising 








It 


| |Industrial Management 
Better Letters [ ]Personnel Organization 
Foreign Trade [ |Traffic Management 
L)Stenography and Typing Business Law 
Business English [JBanking and Banking Law 
Civil Service ()Accountaney (including C.P.A.) 
Railway Mail Clerk [Nicholson Cost Accounting 
Common School SubjectsL Bookkeeping 
High School Subjects Private Secretary 
Illustrating Business Spanish (© French 





Name.. 
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I O55. cour ma babhophupevoconiaiuonian thease oonense bésgppeab ven 
Persons residing in Canada should send this coupon to the 


international Correspondence Schools Canadian, Lim 
Montreal, Canada. 





e REGISTERED PATENT ATTORNEY SINCE 1905 , 
CHARLES W LOVETT Stcuntty 8106 1YAN MASS 











marvel of all. 
vacuum we still have remaining about 





PATENTS == 


Handbook of instructions, ‘‘How to Protect In- 
ventions,” sent free on request. 
R. H. FRAVEL, Patent Lawyer 
Formerly of the U. S. Patent Office Examining Corps 
Room 2503 McLachlen Bldg. WASHINGTON, D.C. 











Where Electricity Gives 
Up Its Magic 
(Continued from page 155) 
to transmit light around turns, so that 


its use may be possible in getting the 


violet ray—which this new glass transmits 


—to the throat and interior of the body. | 


Concerning its therapeutic value, how- 


ever, Doctor Whitney is extremely con- 


servative. He says: 

‘*Qutside of the General Electric Com- 
pany, experiments have been made to de- 
termine the effect of ultra-violet light 
through fused quartz upon chickens 
reared in a dark or gloomy place. 
It has been stated that before the treat- 
ment was administered, the bones of the 
chickens were incompletely’ calcified— 
something analogous to rickets in chil- 
dren; and that after treatment the bones 
grew normally. 

“As with the X-ray, the laboratory 
should investigate these statements. 
While not discounting the work of other 
scientists, it must know all the conditions 
under which the experiments were made. 
For instance, it wants to know that the 
feeding of the chickens, or accidental 
varieties, had nothing to do with the 
change in the bones. In short, before we 
accept claims for the curative powers of 
the violet ray, we must know that such 
experiments are conclusive.” 


RESEARCH work the X-ray is an 
important tool. Through the X-ray 
spectroscope scientists study the nature of 
atomic combinations. They look into the 
interior of matter and see the actual 
atomic arrangement. On this work may 
hinge the solution of practical problems, 
including such questions as the conduc- 
tivity of copper, the magnetic permea- 
bility of iron, and other enigmas. X-ray 
tubes developed during the last year 
have 15 times the energy of the average 
tube. 

Referring to other phases of the X-ray, 
Doctor Whitney went on: 

“‘Doctor Coolidge expanded its appli- 
cation in different directions, and, as Mr. 
Hawkins, engineer of the laboratory, 
points out, it is entirely possible that 
vacuum tubes will be used in the super- 
power transmission of the future. 

“Now just for a moment consider the 
wonder of the vacuum, whether it 
be in an X-ray tube or a lamp. Mr. 
Hawkins shows that the vacuum in a 


| well-exhausted lamp is considered a high 


vacuum. Only one molecule out of 100,- 
000 in the original atmosphere is left. 
But now to get such a vacuum as we have 
in the modern power tube, we must take 


that exhausted lamp and pump it, until 
of that residual gas we again have left 
only one molecule out of 100,000. Thus 
we bring the pressure down to one ten- 
billionth of an atmosphere! 


‘* And here comes in perhaps the biggest 
In spite of our high 


forty billion molecules to the cubic inch. 
You can get a faint conception of the 
smallness of the molecule when you real- 
ize that if we enlarged the forty billion 
molecules in one cubic inch to the size of 
grains of sand, they would make a beach 
3000 miles long!’’ 
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YOU T00 CAN PLAY THE 
HAWAIIAN GUITAR @ 


JUST AS THE HAWAIIANS DO 
PLAY ALL THE LATEST HITS 2 


m 





tors teach you to mast 

quickly. Pictures show = 
Everything explained clearly. 
PLAY IN HALF HOUR 
After you get the 4 easy mo. 
tions, you can play harmonious 
chords with very little Practice 
40,000 students have learned ty 
play in this easy, pleasant way, 
EASY LESSONS 


The 52 printed:lessons w 


° ° ve every. 
thing to gain. Don’t put it off. A 
post card will do. Ask'f R 
ial offer and easy terms. iia. 
First Hawaiian Con 
of Music, Inc. 
233 Broadway (Woolworth Bidg, 
Dept, 46, New York, N. a 


Special courses on Vio- 
lin, Tenor-Banjo, Ban- 
jo-Ukulele and Ukulele 















° o}|}Our New Super-Fyr-Fyter is in big demand by 
home and auto owners, stores, factories, schools, 
aute|| hotels, restaurants, garages, farmers, theaters and 
seal|| hundreds of other classes. No experience n 
jas we show you the way to establish a profitable 
ijand dignified business of your own. L. D. Payne 
= averaged $20.77 profit per day for 217 days. 
4) DePries has averaged $150 per week profit for six 
years. Slidell and Viles sold $25,000 in two years, G.Howard 
earned $100 in one day. Write quick for details. 
THE FYR-FYTER CO., 405 Fyr-Fyter Bidg., Dayton, 0, 


BOYS! BOYS! BOYS 
eee THROW 
4, YOUR 


‘s 
ue 
= ~ 


<1, 
[Sp VO : 
lm Into a trunk, under the bed or 
anywhere, Lots of Fun fooling 


the Teacher, Policeman or 
Friends, 


(Va THE VENTRILO, 


Se « little instrument, fits in the mouth out 

of sight, used with above for Bird Calls, etc. Anyone can use it 
NEVER FAILS, Also a 82 PAGE BOOK 
which gives fullinstructions on Ventriloquism, Formula for 
Secret Writing [Invisible Ink], 12 Money Making Secrets 

and 10 BIG TRICKS ON MAGIC all for 0¢ 
ROY. NOV. CO., Dept. 71 Norwalk, Conn. 
LARGEST and OLDEST Mail Order Housein Connecticut. 
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Have You AN INVENTION? 


If so the WORLD PROGRESS will 
show you how to 


Protect and Profit From Your Ideas 


Sample copy free. One year’s subscription 40c. 
nd for free book, 


“WHAT TO INVENT” 


containing Suggestions to Inventors as to 
Inventions Needed. We invite manufacturers 
to address us regarding inventions they want. 


WORLD PROGRESS PUB. CO., INC. 
Room 202 Victor Bidg. Washington, D.C. 























The little matter of 15 cents in stamps or coin will 
bring you on trial the PATHFINDER, an lilustrated 
weekly, published at the Nation's capital, for the 


Nation; a magazine that prints all the news of the 


world and tells the truth and only the 
truth. If you want to keep posted thisis 
@ your means. If you want a magazine 
in your home which is entertaining and 


7 wholesome, the PATHFINDER is yours. If you 
Will bring appreciate a paper which puts everything clearly. 
briefty—here it is. Send 15 cents to show that you might 
like such a magazine and we willsend the PATHFINDER 
on probation 13 weeks—13 big issues. The 15 centsdoes 
not repay 4s, but we are glad to invest in new friends. 
THE PATHFINDER, 672 Langdon Sta., W 1D. 
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Are Men Smarter 


than Women? 
(Continued from page 50) 


gressive, on the whole, than some men. 
Women are more interested in person- 
alities; men in things and facts. Last 
summer a young woman relative of mine 
attended a course of lectures at one of 
the large Eastern universities. Some of 
the most noted scientists of the United 
States and Europe were among the 
speakers. At the close of the course I 
asked the girl how she had enjoyed it. 
“Oh,” she said, ‘‘there was only one 
good speaker among all those men. He 
was a young man—and perfectly lovely!” 


HY wonder why the newspapers 
chronicled the doings of the Prince 
of Wales at such length! 

When Mrs. Smith goes to the theater, 
she is likely to lose sight of the art of the 
best actor in the world—if he plays the 
villain. But she will be “‘thrilled’”’ by an 
indifferent performer who is handsome 
and plays the hero. 

Men are interested in what people have 
done. The legislative record of a Presi- 
dential candidate while he was governor 
of a state or a United States Senator 
means more to a male voter than whether 
he loves his family or attends church 
regularly. 

Bill Smith, though, must give way to 
his wife when it comes to knowledge of 
human nature. Woman’s care of children 
gives her an insight into human nature 
raw, before it becomes coated over with 
its varnish of cultural inhibitions, eva- 
sions, and camouflage. In fact, Mrs. 
Smith’s instinctive, ingrained knowledge 
of the peculiarities of humankind is likely 
to cause her to understand Bill a great 
deal better than Bill understands himself. 


HE belief, though, shared by Bill 
Smith with all other men, that he is 
not only wiser than his own wife but than 
all other women, probably will always 
endure, no matter what evidence psy- 


Have part of this winter's coal 
delivered to your bank 
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THE CROWN 


Fuel Saver 


Easily attached to feed door 
of any heating plant. Saves 
20% or more of coal. Gives 
quicker, steadier heat. 








DISTRIBUTORS 
WANTED 


Responsible men who de- 
sire to create a profitable 
business—here’s your op- 
portunity. 


A Crown distributorship is 


15,000 users of coal are going to do that very 
thing this winter. Why not you? Instead of 
depositing the actual “black diamonds” they 
will bank the difference between what they now 
pay for coal and what they paid before astaaaale 
the Crown Fuel Saver to their heating plants. 
And that difference i is considereble—always 
20%, often 35% and in some cases even 50%, 
Nothing in your strong box will compare with the 
Crown as a dividend producer. 


A Coal Saving of at Least 20% 
GUARANTEED or Your Money Refunded 


That’s our ironclad guarantee. Simply attach 
the inexpensive Crown Fuel Saver to the feed 
door of your furnace and you either burn 80% or 
less of the coal you ordinarily use, and get more 
heat, quicker heat and steadier heat—or we will 
immediately refund the small purchase price of 
the Crown. 


What the CROWN Is and Does 


The Crown Fuel Saver is a device that you 
can easily attach to the feed door of your heating 
plant. It provides by means of natural draft a 
supply of hot oxygen (air) over the fuel bed. This 
pre-heated air burns the rich gases which ordi- 
narily go up the chimney as “‘smoke.” 


The Crown burns this “smoke” creating an 
intense but slow fire that gives steady heat and 
plenty of it on the minimum of coal. You can 
keep your home cozy, comfortable, and warm by 
using the Crown and make real money saving. 


Compare Your Last Winter’s Coal Bills 
With These Figures 


Last winter with no Fuel This year with the Crown 
Saver ros bill was your bill should be 
70 


: r | $35 to $56 

chology may produce that this opinion is pi eae — 80 40 "64 

ory watounded. The Crown sells because it 100 50“ 80 

neil hs reason is not difficult to find. delivers the goods. Prof- 200 100 “ 160 
Rene amon tone to be suvmnenive, men as- its of distributors | are Can You Afford to be Without a CROWN? 
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s]k, Conn. 
Connecticut. 








sertive. And when Mrs. Smith gives in 
“to keep peace in the family,” Bill quite 
naively concludes that he’s the brighter. 

Also, men earn the money as our social 








limited only by their busi- 
ness ability and energy. 
For interesting exclusive 
territory proposition write 
or wire— 











That’s a question which shouldn’t take much time to 
decide in view of the coal-saving Guaranteed to every 
user. Write today for full details and price of this won- 
derful device—and for Free booklet ‘‘'Making the Coal 
Bill Look Like 30 Cents.” 

























eee! order is constructed, and so hold the CROWN FUEL SAVER CO. 
TION? balance of power. It appears to be a 111 No. 10th St, Richmond, Ind. CROWN FUEL SAVER CO. 
a " human weakness that as soon as a person 111 No. 10th St., » Richmond, Ind. 
- becomes powerful he feels all-wise. 
r Ideas Men as a species are more variable than 
stion ak pees. The geniuses and the most 
opelessly stupid usually are men. Psy- W W t Ag t t $50 t $90 W « 
NT” chology shows that probably one man in C all en S a 0 a ee 
ors as to a hundred is brighter than almost any y New Invention—Just out. Needed in every home every day. 4 
-seapeess woman. The Caesars, Napoleons, Lloyd Patented. Nothing else like it. Low priced—Selis on sight. 
pie Georges and Alsons waleah pe . Sharpens any kitchen knife, paring knife, carving knife, bread knife, 
Boon, D.C. : Pp y y or shears and scissors in ten seconds. Mechanical masterpiece. A child 
gton, se be men—but likewise the biggest can use it Es put knife in slot—turn crank—sharpens both sides, at once 
° e ‘e es at once— 
pecrconet fa | 00'S probably will be men as well. This aunthustlers. " Get this position where profits start first day. 
an Illustra is not much satisfaction to the average 
pital man, who would like to bask in the No Experience Necessary—200% Profit 
p posted this reflected glory of the great, but it is the of Kansan, says: “1 have old one hundred sharpeners ta tur days.” Hobart 
nt a mage evidence that science gives. Only Kerr, of Md., writes: ‘“The women can hardly wait till they get them.’’ Herbert Cain, of 
a M Ky., sold nine after supper. At the end of the first day, J.W. Gordon, of Pa., writes: * 3 
vehi Ing cleat, en and women are equals and com- sold two dozen and! sold to every one I saw.”” Wm. G. Hall, of N. J. says: “‘I think 
a te ie plements. They will have to pursue, $2 oe. I sold six in foe — — aus masons isa mighty f fine pe renee. 
et ahoor evade, love, hate, and live it out on this Edge Knife) thle money. WRITE TODAY. TERRITO Get busy at once- 
in nc is basis till the end of time. Selling Price ee QUICKEDGE SHARPENER CO. e70 Sharpener Bids. Jackson, Mich. 
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EARLE E. LIEDERMAN 
The Muscle Builder 


If you were dying 
to-nigh nd I offered you something 


a 

that would give you ten years 

more to live, would you take 
it? You’d grab it. Well, fellows, I’ve got it, but don’t 
wait till you’re dying or it will be too late. Right now is 
the time. Tomorrow or any day, some disease will get 
you and if you have not equipped yourself to fight it off, 
you’re gone. Idon’t claim tocure disease. I am not a 
medical doctor, but I'll put you in such condition that the 
doctor will starve to death waiting for you to take sick. 
Can you imagine a mosquito trying to bite a brick wall? 


A Re-Built Man 


I like to get the weak ones. I delight in getting hold 
of a man who has been turned down as hopeless by 
others. It’s easy enough to finish a task that’s more 
than half done. But give me the weak, sickly chap 
and watch him grow stronger. That’s what I like. It’s 
fun to me because I know I can do it and I like to give 
the other fellow the laugh. I don’t just give you a 
veneer of muscle that looks good to others, I work cn 
you both inside and out. I not only put big, massive 
arms and legs on you, but I build up those inner muscles 
that surround your vital organs. The kind that give you 
real pep and energy and the courage to tackle anything 
set before you. 


All I Ask Is Ninety Days 


Who says it takes years to get in shape? Show me the 


man who makes any such claims and I'll make him eat 
his words. I'll put one full inch on you arm in just 30 
days. Yes, and two full inches on your chest in 


the same length of time. Meanwhile, I’m putting life 
and pep into your old back-bone. And from then on, 
just watch ’em grow. At the end of thirty days you 
won't know yourself. Your whole body will take on an 
entirely different appearance. Now comes the real 
works. I’ve only built my foundation. I want just 60 
days more (90 in all) and you'll make those friends of 
yours who think they’re strong look like something the 
cat dragged in, 


A Real Man 
When I’m through with you, you're a real man. You 
will be able to do things that you had thought impossible. 


And the beauty of it is you keep on going. Your deep 
full chest breathes in rich pure air, stimulating your blood 
and making you just bubble over with vim and vitality. 
Your huge, square shoulders and your massive muscular 
arms have that craving for the exercise of a regular he 
man. You have the flash to your eye and the pep to your 
step that will make you admired and sought after in both 
the business and social world. 

This is no idle prattle, fellows. If you doubt me, 
make me prove it. Go ahead. I like it. I have already 
done this for thousands of others and my records are 
unchallenged. What I have done for them I will do for 
you. ome then, for time flies and every day counts. 
Let this very day be the beginning of new life to you. 


Send for my new 64-page book 


**MUSCULAR DEVELOPMENT” 
IT IS FREE! 


It contains forty-three full page photographs of myself 
and some of my pupils. Some of these came to me as 
pitiful weaklings, imploring me to help them, Look them 
over now and you will marvel at their present physiques. 
This book will prove an impetus and a real inspiration 
to you. It will thrill you through and through. All I 
ask is 10 cents to cover the cost of wrapping and mailing. 
This will not obligate you at all, but for the sake of your 
future health and happiness, do not put it off. Send 
today—tright now, before you turn this page. 


EARLE E. LIEDERMAN 
Dept. 1311 305 Broadway, New York 
= oe ee ee ee eee ee eee ee eee ee ee 
EARLE E. LIEDERMAN 

Dept. 1311, 305 Broadway, New York City 
Dear Sir:—I enclose herewith 10 cents, for which 
you are to send me, without any obligation on my part 
whatever, a copy of your latest book. ‘‘Muscular Devel- 


opment.”” (Please write or print plainly.) 
NE tea Inns eae OSs) ee 
ae ee a ee eres 
Oca lass pening State 
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Who Says the Weather Man 


Is Always Wrong ? 
(Continued from page 53) 


sale. Street-railway companies arrange 
for more heat for their cars. Natural and 
artificial gas companies turn on more gas. 
Coal dealers supply partial orders to all 
customers needing fuel, instead of full 
orders to a few. Iron ore piled up for 
shipment is placed in the holds of vessels 
to prevent the great masses from freezing 
solid. In a single instance, Marvin told 
me, a cold-wave warning saved more than 
$3,500,000 through the protection of 
property from injury or destruction. 
Warnings of frosts and freezing weather 
also prevent heavy losses to growers of 
fruit, sugar, tobacco, and garden truck. 
In Florida and the South Atlantic and 
Gulf states fruit-growers and _ truck 
gardeners are largely dependent for 
success on the service of the Weather 
On the farm, potato digging is 
suspended when a cold wave is foretold, 
and the dug potatoes are removed from 
the field. Beans, grapes, and other crops 
are saved by picking in advance of a 
freeze. Marvin considers this service 
one of his most important responsibilities. 


vee and flood service conducted by 
the bureau makes possible the issue 
of flood warnings, with life-saving sig- 
nificance. Aviation is almost entirely 
regulated by weather forecasts. 

In their own way, the weather sta- 
tistics kept by Marvin and his depart- 
ment are as important as weather fore- 
casts. They are called upon to settle 
many problems. Insurance companies 
now insure against rain, drought, crop 
failure, hail, tornadoes, hurricane and 
other destructive phenomena. The poli- 
cies cover various enterprises from crops 
to fashion shows, entertainments, and 
baseball games. For the basis of rate 
computation and the settlement of claims, 
Marvin’s Weather Bureau data serve as 
a court of last resort. 

“But how are old records of any 
possible use to any one?” I asked Marvin. 

‘‘Let me illustrate,’ he replied. “A 
recent suit involved a collision between a 
motorcycle and a work team. The 
cyclist was badly injured. When he 
sought to collect damages, the teamster 
stated that the road was smooth and that 
the motorcycle might easily have turned 
aside. Armed with weather records, the 
cyclist showed that the road was deeply 
rutted from recent rains; and since he 
was in the right-hand path it. was decided 
he had a legal right to expect the teamster 
to yield.” 


N CRIMINAL cases, too, the weather 

records sometimes spell the difference 
between conviction and acquittal. 

Take a murder case that stirred a 
Western community some time ago. A 
bank messenger had been held up and 
shot in broad daylight. Within less than 
an hour a man was arrested on suspicion. 
Strong evidence linking him with the 
crime was met by a convincing alibi. 

Cross examination failed to shake his 
story until the prosecutor asked him 
about the weather on the day in question. 

(Continued on page 159) 
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eee aon PRING 


Printers’ wages are now s0 high you pos 


make big money in spare time 


with oneof our printi 
1OR 






% No experience necessary 
4 instruction book makes ovat 
thing easy. Presses $]2 up. 
for themselves in a short ti y 
Write today for catalog idea 
type, ink, paper, cards ete THE 
PRESS CO. X33 Meriden, Cone 


Squab Book FREE 


Squabs selling at highest prices ever 
Greatest market for 20 years, Make money 
breeding them. Raised in one month, We 
ship everywhere our famous breeding stock 
and supplies. Established 24 years, 
Write now for big illustrated free book, 
How to Make Money Breeding Squabs 
PLYMOUTH ROCK SQUAB Co. 
.616 H St., Melrose Hightands, Mass, 


AGENTS 500% PROFIT 
GENUINE GOLD LEAF LETTERS 


Guaranteed to never tarnish. Anyone can 
put them on stores and office windows 
Enormous demand, large profits, Paul Clark 
says: smallest day $28.70. R.L. Reel made 
$920 in two months. Write today for free 
sample and liberal offer to general agents, 


METALLIC LETTER CO. 433A N. Clark Street, Chicagy 
















known, 












SEND FOR THE INTERNATIQNAL CATALOG 
ain Net price list. 


big money on 
bodies by 


sadaiad poving Direct from 
'actory. 

FOR FORD—Prices from $27.85 up._ Factory to 

consumer airect—Pay only One Profit 


International Body Works, 914 W. Ohio St:, Dept. 8, Chicago, I 


LASS OSc FING 


BUY DIRECT FROM THE MAKER 


CATALOG FREE 
Either pin shown made with any 3 letters and 2 
figures. 1 or 2 colors enamel, Silver plate 25/ 
ea. $2.50 doz. Sterling silver. 40¢ ea.. $4.00 doz. 
Vis: BASTIAN BROS. CO. 
4650) 501 Bastian Bidg., Rochester, N. Y. 3214 
















RECOVERIT 
$3.85 YOURSELF 


AND UP Make your car look like 
Custom Made new pty save a big labor 
bill. We have been making top recoverings, side curtains and 
seat covers for lo years, We have patterns for all makes, no 
model too old for us. Easy to apply, simple instructions given. 
Write for our big money saving catalogue with samples. 


THE LIBERTY TOP & TIRE COMPANY, Dept. £-8, Cincinnati, Ohio 


















200% PROFIT 


ormore. 9 out of 10 
women buy Pro 
duces keen edge 
quickly Sells for 50c. 


PREMIER MFG. CO. 
Dept.9, Detroit, Mich’ 


Let Us Help You 


If you have invented any new metal automo- 
bile accessory and don’t know what to do with 
it, get in touch with us. We can help you solve 
your development and marketing problems. 
Write today naming item, 


THE METAL SPECIALTY CO. 
1536 West 6th Street | CINCINNATI, 0. 


AGENTS 


Make $10 to $20 
daily selling 
Premier Knife 
and Scissors 
Sharpeners. 
























Motorcycle Bargains 


SAVE 25% to 65% 
on Slightly Used and _ Rebuilt 
Motorcycles, Ace, Indian, Excelsior, 
Harley-Davidson, Cleveland, Side 
Cars, Johnson Motor Wheels, Evans 
Power Cycles, Bicycles. Send for ¥ 
+ pa —— a mn . ti 

oney aving essage, ing ae 
hundreds of bargains in used, rebuilt and new machines, 
supplies, accessories, etc. 
AMERICAN MOTOR CYCLE CO. 
Dept. 1128 2047 W. Chicago Ave. CHICAGO 
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Who Says the Weather Man 
Is Always Wrong? 
(Continued from page 158) 


He swore the day was bright and sunny. 

The prosecutor then produced the 
records of the local weather office for that 
day. The graphic chart showed that 
there had been a heavy rainfall in the 
banking district within a few minutes of 
the tragedy. Testimony of the detective 
and other police officials established the 
fact that at the time of the arrest the 
prisoner’s clothing bore evidence of ex- 
posure to recent rain. These revelations 
broke the alibi, and brought conviction. 


»y ANOTHER case the weather 
chart saved an innocent man. The 
chief witness against a prisoner accused of 
burglary was a city policeman who 
claimed to have seen the accused as he 
fled from a wholesale grocery store that 
had been entered and robbed. The 
officer testified that he had opportunity 
to make an accurate mental photograph 
of the fleeing man’s figure and charac- 
teristics, although unable to capture him 
at the time. Things looked gloomy for 
the prisoner until his counsel questioned 
the policeman concerning the distance 
that separated him from the escaping 
burglar. The witness placed the distance 
at 200 feet. 

At this stage the suspect’s lawyer 
introduced the weather records of the 
night in question. The chart and official 
testimony showed that a dense fog 
covered the city at the time the burglary 
was committed. Interrogation made it 
obvious that the fog was so thick that 
200-foot vision was impossible. On the 
strength of this showing the jury gave a 
verdict of acquittal. 


ARVIN told me that weather 
records are valuable for the person 
contemplating a change in the location of 
his home. An ambitious colonization 
scheme, undertaken in good faith, was 
abandoned because the records showed 


and the nights too cool for such crops as 
barley and-flax, and entirely prohibitive 
for other crops. 

Weather records play a vital réle in 
city planning. By determining the pre- 
vailing wind directions, the planners are 
able to locate industrial districts so that 





factory smoke will be blown over residence 
districts as infrequently as _ possible. 
Practical use of the records for this pur- 


pose was recently seen in Springfield, IIl., | 


where the plans included a_ factory 
district and a new union station for a 
steam railroad. 

Marvin believes that meteorological 
science has by no means reached its limits 
in forecasting. 

“No scientist,” he told me, “‘ can demon- 
strate, I believe, that weather predictions 
of a general character for a considerable 
period of time in advance are inherently 
impossible. 

“We must always remember that the 
thing that is not impossible must be 
possible. This, then, should be the justi- 
fication of those who seek to advance the 
science and art of meteorology in the 
difficult field of long-distance forecasts.” 












anid & 
Tube seks 
Solid Mahogany 


Cabinet of unique 
and artistic design 


Sold with or with- 
out the 
Loud Speaker 


Combination 










This Beautiful: 
Marshall 4Tube 


Complete 


Non-Oscillating Receiver oS 


all accessories 


RITE TODAY for full particulars of this most exceptional offer. 
Sets embody the very latest improvements known to radio. 
licensed under Pfanstiehl Patents Pending, and utilize the wonderfully 
efficient Pfanstiehl Non-Oscillating System. This discovery of Carl Pfanstiehl is 
the big sensation of the 1924-25 radio season. The set that has achieved zero 
coupling, the big thing that every designer has been striving for. A set with zero 
coupling cannot oscillate. It is positively non-regenerative. It brings to radio a 
new degree of musical quality. Its selectivity will delight the experienced radio 
Yet it is so easy to tune that the novice will handle it like an expert. 


operator. 


Easy Monthly Payments-2 Weeks Free Trial 


That is the remarkable offer we are prepared to make to you! 
prove that the outfit you select is everything we have said for it. 
make good our claims, back it comes, and your deposit will be cheerfully re- 
funded. But if it fulfills all your expectations, you may pay for it in easy 
monthly installments. You don’t risk a cent when ordering from us. You 
must be satisfied, or we don’t do the business. 

Is it any wonder that the radio buyers the country over are rushing to take ad- 
vantage of such an offer? If YOU are interested, figure on getting your order 
in early, while prompt shipment can be made. Everyone predicts a serious short- 
age of radio supplies this season. Send for full particulars today. 


Beautiful Solid 


Mahogany Cabinets 

Just compare the beautiful outfit pic- 
tured above with the usual radio box and 
horn! The speaker cabinet appears as 
part of the combination unit. Designed 
by a master designer—fashioned of the 
finest solid mahogany, it will harmon- 
ize with the furnishings of the finest 
homes. Yet through our different way 
of merchandising, this exceptional 
cabinet value— plus the unequalled 
mechanical qualities of the Marshall 
set—plus easy terms—you get them all 
for actually less money than ordinary 
sets sell for on a cash basis. 


Complete Outfits if Desired 


In buying from Marshall, you have the choice 
of aset complete with all accessories, or the 
set alone. You have choice of dry cell or stor- 
age battery outfits. Unless you already own 
the accessories, you can buy them from us at 
less-than-market prices, with your set on easy 
terms. Your outfit will come all ready to set 
up and operate within a few minutes,—saving 
time and trouble—and saving money, too. 





An Amazing Advance in 








Marshall 
They are 


Two weeks to 
If it doesn’t 


Send Coupon 
for Special Offer 


If you have any idea of buying a radio set this 
year, don’t let this chance slip by. Our terms 
and liberal guarantees have set a new pace in 
the radio business. The low prices we will 
make you on a 3, 4 or 5 tube Marshall set will 
surprise you. A letter, postcard, or just the 
coupon will do. But send it today! 
We also have a most favorable offer for 
vadio dealers. Write. 


Marshall Radio Products, Inc. 
Marshall Bivd. and 19th Street 
Dept. 13-68, Chicago 
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Marshall Radio Products, Inc. 2 

Marshall Blvd. & 19th St., Dept. 13-58, Chicago 
Please send me your special offer price, terms and full 
description of Marshall Radio Outfits. Though I may 
change my mind on receiving your proposition, my pr. f- 
erence now is for a: 


Aare 3 Tube .....4 Tube .....5 Tube (Please check) 





Addrrete......---.....--s--2--------2---2-<= eee — 
(Print Name and Address Plainly) 
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WLDouglas — 


$5,°6,°7 « *8 SHOES 


BOYS AT $4.50 & $5.00 
Women of fashion should know that our women’s 
shoes are high-class, made in the most distinctive, 
up-to-date and exclusive styles, which appeal to 
those who desire stylish, comfortable and serviceable 
shoes at reasonable prices. 
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Set pump = Mi, 
for Women W. L.DOUGLAS PEGGING 2 
Attractive Patent and black SHOES AT 7 YEARS OF AGE Made in black Velour 


Suede one-strap pump, $6.50 also light Russia calf, $7.00 


WEAR W. L. DOUGLAS SHOES AND SAVE MONEY 

FOR 38 YEARS, W. L. Douglas’ name and portrait have stood for quality, for economy 
and for satisfactory service. W. L. Douglas shoes are exceptionally good values. Only by 
wearing them can you appreciate their superior qualities. The exclusive, smart models, 
designed especially for young men and women, are leaders everywhere. 

W.L. DOUGLAS $7.00 SHOES are remarkably good value. Seldom have you had the 
opportunity to buy such high-grade shoes at this popular price. Shoes of equal quality, 
comfort and service are rarely found in other makes at our prices. 


WHEREVER YOU LIVE, demand W.L. Douglasshoes. They aresoldin 1200fourstoresin | difference between the strength of signals 


the principal cities and by over 5,000 shoe dealers. For economy and dependable value, 

wear shoes that have W. L. Douglas’ name and the retail price stamped on the soles. The 

stamped price guarantees the value. If not for sale in your vicinity, write for catalog. 
€ W. L. Douglas Shoe Company, 124 Spark St., Brockton, Mass. 2) 























CUNNINGHAM 
MPLIFIER TUBE 
Tee C 301A 


Marshall-stat 


The Ideal Rheostat 
for All Tubes 


The Marshall-stat provides a means of obtaining 
any desired tube adjustment with absolute preci- ro 
sion. The Marshall-stat varies the resistance, 
not step by step, but smoothly, continuously, and 
uninterruptedly from zero to maximum. 


The Marshall-stat provides vernier precision 
throughout its entire range. Yet there is only 





RADIO 





‘| heterodyne or modified super-heterodyne 


-vacuum tubes has been stable at five dol- 











onz knob to manipulate—no double adjustment 
to make. 


Besides its precision and ease of operation, the 
Marshall-stat requires only one hole in the panel, 
has only two terminals, can be used with any 
tube or combination of tubes, and is so scientifically 
constructed that breakage of the spec- 
ially-treated Marshall discs is impos- 
sible. Compact —note full-size cut 
above. Can be fitted anywhere. 
Price $1.75. 
4%X MARSHALL ELECTRIC 
COMPANY 
3241 Locust Blvd., St. Louiss Mo, 


Send for Old Man Ohm’s descrip- 
tive folder on the Marshall-stat. 












Amazing Accuracy 


governs every step in Cunningham manufacture. 
Testing is carried to extremes in order to give to 
every purchaser a tube as nearly perfect as is 
humanly possible. 


Price the same on all five types—C-301A, C-299, 


| C-300, C-11, C-12. 


Patent Notice: Cunningham tubes are ‘covered by patents 
dated 2-18-08, 2-18-12, 12-30-13, 10-23-17, 10-23-17, and 


| others issued and pending. Licensed onlv for amateur experi- 


mental and entertainment use in radio communication. Any 
other use will be an infringement. 

Cunningham 40-page Data Book fully explaining 
care and operation of Radio Tubes now available by 
sending 10c in Stamps to San Francisco Office. 


CT ios La 


H cE 
SAN FRANCISCO CHICAGO NEW YORK 











What Set Shall I Buy? | 
(Continued from page 56) 


receiver is constructed on the So-called 
neutrodyne principle. The neutrodyne jg 
normally a five-tube receiver. In the case 
of the four-tube neutrodyne, one tube is 
eliminated by reflexing. 

Among five-tube sets the neutrodyne 
has been especially popular since its jn- 
troduction. I would call it the best all- 
around receiver for the average man. It 
is simple in operation; it generates no 
squeals to annoy neighboring listeners; jt 
will give loudspeaker operation from 500 
to 1000 miles or more; its control dials 
may be charted so that once their posi- 
tions are found for a particular station, 
the station may be tuned in at any future 
time by resetting the dials to those posi- 
tions. Receivers of this type cost from 
about $100 to $175. They will give satis- 
factory reception almost anywhere on an 
indoor aerial. Other five-tube sets, re- 
cently introduced, possess advantages 
similar to those of the neutrodyne. 


[X GENERAL, six-tube and other 
multiple-tube sets are designed on the 
principle that the increase in energy, due 
to amplification, will compensate for the 


received on an outdoor or indoor aerial. 
Thus, a six-tube set, using a loop aerial, 
will give a man living in a city apartment 
house approximately the same results he 
might obtain elsewhere with a three- or 
four-tube set using an outdoor antenna. 

This is one reason why sets of the super- 


type are particularly suited to city 
dwellers or others who cannot use outdoor 
aerials, though sets of this type, while ex- 
pensive, are suitable for every locality, 
since they are the most sensitive and 
selective sets made. These sets employ 
six to nine tubes, but, due to utilization of 
the reflex principle in their construction, 
all possess about the same efficiency. 
They may be assembled from parts cost- 
ing from about $80 to $120, or may be 
purchased complete from approximately 
$200 to $450. 


Moet sets today are sold without 
accessories such as tubes, batteries, 
phones, aerials, and so on. The purchase 
of these essential parts will form no small 
part of your total expenditure for radio 
equipment. For a long time the price of 


lars each, although a large manufacturer 
recently reduced the price of tubes to four 
dollars. A storage battery will cost you 
between $10 and $20. Your B battery, 
which is necessary whether you operate 
your set by storage batteries or dry cells, 
will cost from two dollars to about eight 
dollars, depending upon how many units 
are required to operate your set. Dry 
cells, if used in place of a storage battery, 
cost from 30 cents to 50 cents each. You 
can buy head phones for from $3.50 to $12 
a pair, and loudspeakers range in price 
from $10 to $55. Your aerial and ground 
connections, including lightning arrester 
and insulators, will cost between $3.50 
and $7.50. For a battery charger, if you 
use a storage battery, you must pay from 
about $12 to $20. 





(Continued on page 161) 
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A storage battery i is more expensive at 
the outset, but it is probably cheaper in 
the long run, because dry cells must be re- 
placed frequently. A storage battery is 
more efficient electrically than dry cells; 
that is to say, it will deliver current almost 
io its full capacity right up to the moment 
of complete discharge, while dry cells be- 
come gradually weaker, and adjustments 
of the set must be made in compensation. 
Storage-battery tubes give better results 
than dry-cell tubes, but the two types of 
tubes are not interchangeable. 

If you start off with dry cells, you must 
continue, or buy an entire new set of 
tubes if you change batteries. A storage 
battery, however, must be charged fre- 
quently, and, unless your home is wired 
for electricity so that you can do this 
yourself, you will have to pay for re- 
charging and also suffer the inconvenience 
of having your battery removed at inter- 
vals for this purpose. 








| ies principal factors, I should say, 
that have bearing on your choice of 
a radio set are, in order: The price you 
wish to pay, the location of your home, 
and the use you wish to make of the set. 
Before making your purchase, then, I 
should suggest that you place the follow- 
‘ing information before your local dealer, 
or some other radio expert who is familiar 
with your local conditions: 

1. Your price limit. 2. The type of 
building in which you live, the type of 
‘surrounding buildings, the floor you 
‘occupy. 8. The distance from which you 
hope to receive, whether you will use in- 
door or outdoor aerial, whether you will 
use loudspeaker or head phones, whether 
‘you want entertainment or just ‘“‘dis- 
tance.” 4. Whether you wish a portable 
or stationary set; whether you will use a 
'storage battery or dry cells, whether you 
|wish an ornamental set. 
| With this data, any one who knows 
|local conditions and is familiar with the 
| capabilities of the common types of radio 
sets ought to be able to aid you in select- 
| ing the radio receiver that best will fit your 
particular requirements. 


OLLOWING Mr. Senauke’s plain 
directions, you can easily select 
the type of radio set that will fit your 
| requirements. To make certain, 
|though, that you are obtaining an 
| honestly made, dependable set, before 
| you buy, write to the Popular Science 
| Institute of Standards for list of radio 
|manufacturers whose products have 
been tested and approved. 





Recent Publications 


Dunlap’s Radio Manual, by Orrin E. 
Dunlap, Jr. An excellent popular pre- 
sentation of many phases of radio. II- 
lustrated. Houghton Mifflin Company. 

Relativity and Gravitation, by T. Percy 
Nunn., M. A., D. Se., professor of educa- 
tion in the University of London. The 
Einstein theory discussed for students of 
mathematics. E.P. Dutton & Company. 

Outlines of General Zoology, by Horatio 
Hackett Newman, professor of zoology in 
the University of Chicago. Illustrated. 
The Macmillan Company. 


a 
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HE Federal iron-clad guarantee does more 
than protect you from loss or disappointment 


when building your pet hook-up. It is a pledge 


which a manufacturer would not dare to give un- 
less he had Federal’s background of over a quarter 
century experience in radio and kindred fields. 


® There are over 130 standard radio parts bearing 
the Federal iron-clad performance guarantee. 


FEDERAL TELEPHONE MANUFACTURING CORP, 
BUFFALO, N. Y. 

Boston NewYork Philadelphia Pittsburgh Chicago 

Bridgeburg, Canada 


San Francisco 
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Around the World 
for Rich 
and Poor Alike 


WATCHES 


Keep Good Time 
and Good Faith 
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Reliable Watches 
at Low Prices 























INTRODUCTORY PRICE 


For a limited time only, and to introduce this 
new and superior Storage ‘‘B”’ Radio Battery to 
the Public, we are selling it for $4.00. Regular 
Retail Price is $6.00. You save $2.00 by ordering 

NOW, We believe there is no better battery than the 


World Storage “B” Battery 


(12 CELLS—24 VOLTS) 
To ten million vs... with Radio Sets—and to to countless mil. 
lions of prospective buyers—this WORLD Storage **B’’ Bat- 
tery brings a ne f battery and perform- 
ance. Hereisa “battery that | pays for. itself in a few weeks— 
will last for years and can be r — at a negligible cost. 
And you save $2.00 by orderi: 
auipped With 


A Superior Battery £ Solid Rubber Case 


Has heavy duty 21-8in. x 1 in. x 1-4 In. plates and plenty of 

acid circulation. Extra heavy glass jars allow ready observa- 

tion of charge and prevent leakage and seepage of current. 

It holds its c — while idle, at constant == itage. 

You will find this battery a n to long distance reception. 

It does away nh a great many nol noises so often blamed on 
static.’’ Mail your order today. 


SEND NO MONEY 


Just state number of batteries wpoted 5 apd we will ship day 

order ig received. Fixe ssoan after expmining petteries, © 

Vv ) ssman a r b—- n 

Be cent pole ginny _— in full with order. Send your order 
d sav 


WORLD BATTERY COMPANY 
Makers of the famous World Rad Battery 
1219 S. Wabash Ave., Dept. 80, Canaan iil, 


SAVE $2.00 BY ORDERING NOW! 
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4 you're satisfied with $20, $30 or $40 

a week, stop reading this right now} 
isn’t meant for 

oy But, if you’re 

after the big money 

that goeswitha 

real job; listen: 

We are ready 

to line you up 

for a big job 

in the Auto- 

motive Field-— “7 

where thesky’s | 

the limit on op- 

portunity— 

where $75 a week is just a fair starter, 

and where good men pull down $5000 

to $10,000 or more a year. 


Get In The Big Money Class 


Take your choice of a dozen fine jobs. 
Work short, easy hours, boss the job ine 
stead of being bossed. Be independent—a 
success! Sound good? Then come on. 
You can doit! Yes, and doit quickly and 
surely. It makes no difference whether 
you knowa carburetor froma tractor, 
wecan train you, fit y ou totakeonany 
job—make good and make money! 


Keep Your Old Job— 
Learn At Home 


Don’t quit your job —stay home] 
Hold on to your salary while 
you prepare for the big job 
ahead. With our help and 
training you can quickly 
Bt yourself for an exe 
pert’s job at top notch 

pay, then slip out of 
the old job into 
the new one 
without have 

ing lost a 

day or a 

dollar. 


Investigate! Get 
the facts on this great 
course before you de- 
cide onanything. Learn 
why thousands have taken 
it in preference toany other, 
and made good. 
FREE Auto Book — Tells 
about big salaries, and op- 
portunities open to you. Shows 
how quickly and easily youcan 
get ready. Send the coupon for 
your free copy today. 
Automotive Division 
American Schoo 
Auto Div, A 875 Drexel Av. & 58h St. 
CHICAGO, ILL. 


; Automotive Division, American School, 


Dept. A 875, Drexel Av. & 58th St. , Chicago 


Send meat once the FREE auto book 
and all information about your automo- 
tive course. This request obligates me 
in no way whatever. 
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How Your Radio Set Works 
(Continued from page 60) 


vase caused its natural rate of vibration 
to be lowered to correspond with the 
frequency of some lower note. In other 
words, each note of the piano sends its 
vibrations to the vase, each set of vibra- 
tions tries to make the vase vibrate in 
sympathy, but all are unsuccessful ex- 
cept the one set to whose frequency the 
vase is tuned. 


S° WITH your radio receiver. Radio 
waves that have energy enough to 
reach it try to persuade it to take up their 
vibrations. These are a very different 
kind of vibrations from those of a piano 
wire; they are electric vibrations; so, in 
order to shut out those you don’t want 
and let in those you do, you add to your 
receiver or take away from it certain 
electric properties, just as you might add 
water to a vase or take it out to make it 
vibrate when particular notes are struck 
on the piano. 

The electrical properties which you 
vary in your receiver to tune it to one 
particular set of radio waves are known 
as ‘‘inductance” and “‘capacity.”” The 
first is obtained by means of various 
types of wire coils, the second by means 
of condensers. A technical understanding 
of the way these devices work is not neces- 
sary to an appreciation of the funda- 
mental principles of radio. Think of 
them as serving the same purpose as the 


water placed in the vase in the case of the | 


piano. You change the amount of water 
in a vase to tune it to certain musical 
notes; you change inductance and capa- 


city in a radio receiver to tune it to radio | 


waves of certain rates of vibration. 


However, it is not often that you hear | 


of the rate of vibration of the radio 
waves sent out by a particular station. 
The term you do hear is the wave length. 

All radio waves move at the same 
speed—186,000 miles, or 300,000,000 
meters, a second. If this number is 
divided by the frequency of the waves, 
the wave length—the distance from crest 
to crest—is the result. 


~°*: after the inductance and capacity 

of the receiver are adjusted to admit 
only waves of 400 meters, say, and to 
exclude all others, these waves still re- 
main alternating-current waves of radio- 
frequency. Their electrical energy must 
be prevented from reversing itself at rapid 
intervals, their rate of vibration must 
be lowered if they are to be heard in your 
telephones. So, from your tuner, you 
lead the radio waves—or the infinitesimal 
portions of them that your set has ab- 
sorbed—into a detector. 

Admitting the rapidly vibrating, alter- 
nating radio currents into a _ crystal 
detector is something like forcing a fancy 
skater, accustomed to performing his 
complicated evolutions in a large rink, 
to do his tricks in a small room. Just as 
the skater cannot swing so widely, nor 
twist so rapidly in the restricted space, 
so the radio waves are forced to slow 
down and stop their twisting to get 
through the crystal. 

What actually happens is that the 
electrons that compose the crystal offer 

(Continued on page 163) 











The Bristles Feel So Good ! 


The first thing you 
notice about a 
WHITING- 
ADAMS BRUSH 
is how good the 

bristles feel. 
How strong and 
springy they are ! 

Ask your dealer tc 


you one, 


WHITING - ADAMS dl 


BRUSHESS 


Zz 
ZS 
Y 
@ 
JOHN L. WHITING-J. J. ADAMS CO. 
Boston, U.S. A. 


Brush Manufacturers for Over 116 
Years and the Largest in the World 


Send for 
Illustrated 
\ Literature 

Making a Brush 
to Last a Lifetime 
is a Lifetime Job 





Deafness 


Perfect hearing is now bein 

stored in every condition of be 

ness or defective ooo — 

causes such as Catarrhal 

ness, Relaxed or Sunken i. 
« Thickened Drums, Roaring an r 
x « Hissing Sounds, _ Perforated 

S ‘Vholly_or Partially Destroyed 

7% Drums,Discharge from Ears, etc, 


Wilson eacuteet Temas Ear (Drums 
“‘Little Wireless Phones for the Ears’ require no 
medicine but effectively replace what is lacking or 
defective in thenatural eardrums. They are simple 
devices, which the wearer Pg fits into the ears 
wiere they areinvisible. Soft, safe and comfortable. 

Write today for our 168 page : FREE book on DEAF= 
NESS, eae you full particulars and testimonials, 
ON EAR DRUM Cco.. Incor porate ate 


241 Inter- WHSON E » KY. 


BLANK Of CARTRIDGE PISTOL 





Well made and ef- 
fective; modelied on 


revol- 

- to li a It tates standard .22 

idg painsbley everywhere. : 
Sutin veda quailty $ OO Post 

by_ express, *se per 


‘Poo. 
Johnson Smith & Co., Dept. 173, "Racine, 


Young Men Read! 


$2.50 an Hour—Easy Work 
FREEFORDStoHUSTLERS 


We want a young hustler in every 

community in the United States. 

Weare ready to pay young men 82.50 an 

hour for their time—hustlers can get 

Ford Touring Cars Free—no contest. no prizes,no guess- - 

work. It’seasy—just show samplesand distribute famous 

Harley products—things peopleeat—among your friends 

and neighbors. Fullor spare time—big earnings—prompt 

pay. Write today for big FREE Sample Outfit—19 full 

size packages. Learn how you can make big money in 
pleasant, easy work. Costs you nothing to start—we fur- 

nish everything. Be first to get this money-making offer. 


THE E. C. HARLEY CO.,M-380 Harley Bldg., Dayton, Ohio 
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How Your Radio Set Works 
(Continued from page 162) 


opposition to the alternate push and pull 
with which the radio currents try to set 
them in motion. At some points of the 
crystal greater opposition will be offered 
to ‘‘push” than to “‘pull,”’ and vice versa. 
It is quite like further restricting the 
movements of our fancy skater by placing 
objects on the floor of the small room 
around which he must skate. 

The proper thing, then, is to introduce 
the radio currents to the crystal at a 
point where ‘“‘push’”’ is so much greater 
than “‘pull’”’ or “‘ pull” than “‘ push” that 
the flow of current through will be vir- 
tually in one direction. A point where 
this will. take place is what users of 


tal sets call “hot t:* Th - ° 
cctecctlion: nies be Pac the tad Get those Stations with 
h | Thi ill the diaph 
D vibents a came with eo pee the DURATRAN! 


ruptions of the carrier wave caused by 
































speech or music in the studio—and you You can get them on your home-made set—even if you 
will hear the broadcasting. are handicapped by an indoor loop. You can get 
Using a vacuum tube as a detector them clear and strong. Only one thing is needed—the 
differs from the use of a crystal in one right radio frequency transformer—the DURATRAN! 
important particular. Whereas the origi-- : 
nal energy of the radio waves Passes Powerful! The Duratran picks up all standard broad- 
directly from the crystal to the head casting wave lengths—not just a narrow band but the 
phones, a vacuum tube uses this energy, entire band of 225 to 550 meters. And amplifies as much 
not to operate the head phones, but to as 20 times. Yet the reception is clear, undistorted, full! 
actuate a more powerful source of energy, cca , 
which in turn operates the phones. There, Don’t discard your one-tube regenerative set because you 
in a word, is the explanation of why a can’t get the distant stations. The Duratran, the won- 
vacuum tube receives broadcasting. from derful radio-frequency transformer, will bring them in. 
distances and gives louder signal 2 4 
bs eagl coetal Se " ": For real satisfaction use the Duratran $4.00 
UST as in the transmitting tubes de- @ ® 
scribed in the first article of this series, 
in a tube used for reception a flow of 
electrons (negative charges of electricity) 
on is produced from filament to plate by 
VILLE, KY. ' heating the former and making the latter © CONDENSER AND RADIO CORPORATION 
soba |positive by means of electric current. 
TOL |Two batteries are employed for this 
ICES purpose, called “A” and “B’ battery ile 
0c; respectively. 





122 





The radio currents are permitted to 1 
pass from the tuner across the electronic y H O U R S 
|“bridge” in the tube, and their passage 2 
|is regulared by the grid, a network of ON THE AIR 
| wires placed between filament and plate, With Two Tubes 
which opposes or aids the flow of elec- 
trons, as it becomes alternately positive 
and negative. This action of the grid is 
controlled by the received radio currents; 
hence, variations in these currerfts cause 
corresponding variations in the (direct) 
current of the ‘‘B” battery, causing the 
telephones to repeat the sounds made in 
the broadcasting station. 

The operation of the telephone or loud- 
speaker—for a loudspeaker, of course, is 
|only a magnified telephone—every one 


%, 





ne, Wis. 














140-page Book full of life- 











oo * probably understands. You hear their size ruled forms, each one 
r friends sounds because electromagnets, con- completely filled in. The an- 
Pro full trolled by electric currents that vary in swer to problems of account- 
ony Ag accordance with the vibrations of the U LE S AM MASTER Col ing and record keeping for 
ng offer. sounds being broadcast, cause the dia- NC TUNING : any business or profession. 
jen, Obie phragm to move back and forth in imi- ick Send for this FREE Book today 

tation of those sounds. es Does the Tric 2 John C. Moore Corporation 
, $ There can be—and usually is—much This is a calibration of a set submitted . (Established 1839) 


to a committee of engineers in 


158 Stone St., Rochester, N.Y. 
Philadelphia. Ask your dealer or send . -— ochester, 


auxiliary apparatus in a radio set in 
addition to what I have described here. 








‘ stamped envelope—self ad- Pe 
ST PAID I have not attempted to outline any te sate diagram and MOORES LOOSE LEAF 
Tadio “circuit.” What I have tried to do panel layout of this set. SYSTEMS : 
is describe the essential parts of a radio UNCLE SAM ELECTRIC CO. In Use In More Than 
. Teceiver in the-simplest possible way. 209 E. 6th St. Plainfield, N. J. 300,000 Offices 
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Are You Growing Deaf? 
(Continued from page 84) 





























$25.00 in PRIZES 


of book for details 








“LIGHTING FIXTURES” 


Ready to hang. 
Direct from the manufacturer. 
Completely wired including 
glassware. 
Send for Catalogue No. 26 
(Just off the press) 
Specia! proposition to Dealers 


ERIE FIXTURE SUPPLY CO. 


Desk A. Erie, Pa. 

















Automobile Makes 27 
Miles On Air 


An automobile goes 27 miles on air by using an 
automatic device which was installed in less than 5 
minutes. The automobile was only making 30 
miles on a gallon of gasoline but after this remark- 
able invention was installed, it made better than 57. 
The inventor, Mr. J. A. Stransky, 1153 Eleventh 
Street, Pukwana, South Dakota, wants agents and is 
willing to send a sample at his own risk. Write 
him today.—Adv. 





LUDEN'S iit; 


THE famous Lupen 
Menthol Formula gives a 
quick relief to the 
Trouble Zone — your 
nose and.throat. 


as eee ee 
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Improved 
New Model 


N-P BULLS OVER 2 H-P 


You at any stany size OTTAWA 

my factory atlower prices 
ae on mp tom mon’ payments. 
Earn its cost as you use it. 


NO INTEREST TO PAY Scents days oe aot Tyr 


H-P to 22 a ae Pend ‘Write ? for 
oe Engines.’’ on card todaye, 
OTTAWA RRUEKGVOnEne co. 
St. Ottawa, Kans. 
Magee Bidg. Pittsburgh, Pa. 








See top of page 6 in front 


| It is an old saying that the only way to 





because of poisons freed into the system. 

Among occupations which cause deaf- 
ness are work in chemical plants where 
there are constant fumes, such as chlorine 
or phosphorous, or employment where 
there is continual pounding on the ear | 
drum—riveting and boiler-making. 

Many men were made deaf during the | 
war by the constant thunder of big guns, 
which hammered on the ears until the 
drums actually became loosened and | 
could no longer transmit sound. 

It is unfortunate that the scientist can- 
not take out an ear and examine it 
minutely in the same way that he can an 
eye. If he could do that, we might know 
more about curing hearing defects. 

The question of how well you hear may 
not assume importance to you unless 
some one dear to you is deaf, or unless you 
have lost your hearing to some extent. 


First he should test this ear with the :. 
: watch. Then he should go into a quiet pa 
. room and have some one whisper to hi 
What a whale of a difference starting at 20 fet away, and then gradu- | JM | i 
; ally approaching e shou ear th | an 
just a few cents make “ whisper at least 19 feet away. If “a m | Cbe 
' ese cannot hear an ordinary whisper at a 12 
i Ke ED J fairly distant point, he should be tested by ra 
the ordinary voice in the same way. The it 
voice, speaking numbers instead of words, “YW 
should be heard at least 20 feet away. 3 
[* ANY of these tests indicate defective | f 
hearing, he should go to the nearest ear el 
specialist, who will test his ears by more at 
accurate methods, with tuning forks, and el 
other instruments. Perhaps something of 
can be done to remedy the defect in the # 
“‘good ear.”’ But sure as fate if he con- 4. 
tinues to neglect this ear such a person W 
will become hopelessly deaf. ee 
Within the past few years, science has . 
perfected an instrument called the “audi- 5. 
ometer,’”’ which provides very accurate | | te 
tests of hearing. The instrument recently | \t 
has been adopted for tests by the United | V 
States Army. A record with the audi- | . 
ometer will show the exact percentage of | 6 
hearing a person has lost, and whether | is 
this loss is in the upper or lower tones. | . 
Such knowledge is of great importance. | : 
If a person is deaf to the lower tones, it | 
usually indicates some trouble with the | 7 
middle ear which can be corrected. If he 8 
is deaf to the higher tones, it usually | 
means some defect in sound perception—a 
condition caused by trouble in the internal 
ear or the nerve of hearing. : 
HE statement has been made that 
most hearing defects of adults origi- P 
nated in childhood. But remember that it \ f 
is possible to become deaf as the result of | ( 
—all the difference disease, the constant use of certain drugs, | 
between just an ordinary cigarette or because of certain occupations. For | p 
example, drugs, such as quinine and some 
and—FATIMA, the most skillful of the coal tars, may affect the auditory || 
blend in cigarette history. nerve. Again, influenza may cause deaf- ; 
ness, either because of its local effect, or | 1 
i 
| { 








cure deafness is to prevent it. Unfortu- 
nately, in the majority of cases, preven- 
tive treatment is started too late. But it 
is a gratifying fact that people every- 
where are learning the value of caring for 
their ears. 
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‘Here Are Correct Answers to 
Questions on Page 79 


1. The liquid part of the blood contains 

an ounce or so of salt. So do all the 

secretions from the hody, like tears and 

perspiration. Salt is being lost con- 
_tinually from the body in these secretions 
_ and enough salt to make up this loss must 
| be supplied regularly with the food. 


|. Because that is the way mountain 
‘ranges are formed. As the earth shrinks, 
‘it wrinkles up its surface skin a little. 
These wrinkles are what.we call mountains. 


|3. Fundamentally it is, for both elec- 
tricity and matter are made up of elec- 
trons. But in the atoms of matter the 
electrons have a permanent place in the 
atom and each atom contains, besides 
electrons, a nucleus. Electricity, on the 
other hand, consists of loose electrons 
attached neither to atoms nor to nuclei. 


4. The great blocks of stone were hauled 
up on inclined embankments built of 
earth, the motive power being gangs of 
men hauling on ropes. 


5. No. Water boils always at the same 
temperature of 212 degrees, so long as 
| the pressure of the air does not change. 
Water may boil faster, but will not get 
| any hotter. 


6. By means of the spectroscope, which 
| is an instrument for analyzing their light 

and determining what chemical elements 
are in the glowing substance from which 
| the light comes. 


7. The fire requires two things—the 
oxygen of the air and something to com- 
bine with it, like coal. Oxygen makes 
coal burn or coal makes oxygen burn. 
Neither can burn alone. 


8. Entirely by shortening their length. 
Muscles always pull, they never push. 
Your arm moves upward because a muscle 
on the upper side pulls it up. When your 
arm moves downward it is because this 
first muscle is relaxed and another muscle 
on the under side of your arm contracts. 


9. The idea that there are two kinds of 
| electricity is not held any more. It is a 
'part of the older theories that were be- 
‘lieved before electrons were discovered. 
| We now believe that all electricity is 
made up of electrons. Electrons are 
'negative. What the older theories called 
|a negative charge we now recognize as 
/an accumulation of excess electrons. A 
positive charge is merely a place where 
there are too few electrons. 


/10. Not according to any ordinary 
definition of life. Living matter is char- 
acterized by certain things that it can do, 
such as breathe and move and eat food 

| and reproduce itself. A stone has none 

| of these characteristics. 








ll. They are carried by some kind of 
electric impulse that runs along the 
nerve, but this is not a mere electric 
current like that in the wire of a tele- 
graph. It is something much more com- 
plicated than a current. It seems to 
involve chemical changes as well as elec- 
trical ones, as though a whole series of 
little electric batteries were strung along 
together one after another inside the 
nerve. Exactly what happens is un- 
known. 


12. This is undoubtedly a tendency of 
the unconscious mind preserved from 
Savage times, when the wearing of gold 
buttons or amulets or nose rings was 
both a necessary precaution for pro- 
tecting one’s wealth and a visible sign of 
consequence and authority in the tribe. 








Tungar is one of 
the many scientific 
achievements con- 
tributed by the G-E 
Research Laborato- 
Ties toward the won- 
derful development of 
electricity in America, 


Tungar Battery Charger op- 
erateson Alternating Current. 
Prices, east of the Rockies 
(60 cycle Outfits)—2 ampere 
complete, $18.00; 5 ampere 
complete, $28.00. Special 
attachment for charging 12 or 
24 cell ““B’’ Storage Battery 
$3.00. Special attachment for 
charging 2 or 4 volt “A” 
Storage Battery d,2 . Both 
attachments fiteither Tungar, 


GENERAL ELECTRIC 
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So little to do—such great results 















Never has there been entertain- 
ment, so much and so fine, that 
was so little trouble and expense as 
with radio. 


Good programs without limit when 
that storage battery of yours is 
fully charged and ready. Perfectly 
easy and simple if you have the 
Tungar, which recharges the radio 
or auto battery overnight from the 
house current. 





























Sold by Electrical, Auto-accessory 
and Radio dealers. 





‘ungar—a registered trade mark—is found only 
on the genuine. Look for it on the name plate. 


Merchandise Department 
General Electric Company 
Bridgeport, Connecticut 
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EAT Witho 


Amazing invention does away 
with coal or wood. The In- 
stant-Gas Oil Burner sets in 


firebox of any stove orfurnace; 


= burns 96% air and 4% oil; 
Gives three times the heat of coal, 
and cheaper. Better cooking an 


baking. Installed without damage wT 


tostovein five minutes—tofurnace 
in an hour. Over 160,000 in use; 
Sold on money-back guarantee; 
30 DAY FREE TRIAL andlow 
introductory price to first users 
inlocality, Wadiesetes ion tees 
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furnace. International Heating Co. 
Dept30.K 117S.14thSt.,St.Louis,Mo 


Agents: ror ¥ico Sample ‘Ofer 
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Ww 

Gives half more power, much more speed, 
yet easy to casey Instant starting with- 
out spinning. Safe rudder steering. ible 
proof carburetor. Push button reverse, 
without danger of tipping boat. The ideal 
family motor. Fits oes case without 
taking apart. Write for catalog. 

ELTO CUTBOARD MOTOR COMPANY 

—— 










































































































































Tested and Listed as Standard by Underwriters’ 
Laboratories 






U.S. 
Patent 
1,495,582 


A noiseless 


bulbless radio 
battery 
charger 


. Entering the field late last year, the 
Balkite Battery Charger is today 
universally accepted as one of the 
most efficient and _ trouble-free 
methods of charging radio,batteries. 


1. This charger is entirely noiseless. 
2. It cannot deteriorate through use or 
disuse, 3. It has no moving parts or 
bulbs. 4. It has nothing to adjust, 
break or get out of order. 5. It cannot 
discharge or short-circuit the battery. 
6. It requires no attention other than 
an occasional filling with distilled 
water. 7. It delivers a taper charge, 
and cannot damage the battery by | 
overcharging. 8, It cannot fail to 
operate when connected to the battery 
and line current. 9. It is unatiected by 
temperature or fluctuations in line 
current. 10. It is simple, efficient and 
indestructible except through abuse. 
11. Without added attachments the 
charger may also be used to charge “B” 
storage batteries. 12. It can be used 
while the set is in operation without | 
disturbing sounds. 


The Fansteel Balkite Battery Charger will 

charge the ordinary 6 volt radio or auto- 

mobile storage battery at 3 amperes, from 
110-120 AC, 50-60 cycle current. 


Manufactured by 
Fansteel Products Company, Inc. 
North Chicago, Illinois 


Price $19.50 


© West of Rockies $20 
In Canada $27.50 


At your dealer’s. If your dealer 
cannot supply you, sent prepaid on 
receipt of price 


Balkite 


‘Battery Charger 
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To Build a Short-Wave Receiving Set. 


(Continued from page 62) 


last one perfectly straight. Then, at the 
point where the coil is to start, slip a 
strip of gummed paper under the wire. 
One quarter way around the bottle put on 
another strip; a third, halfway around; 
and the fourth, three-fourths way around. 
This will give you one complete turn on 
the coil. 

Moisten the gum on the strips and wind 
on one more turn, making a total of two. 
Opposite where the winding started, 
bring the wire off to the side and put a 
single turn around the bottle. Lift the 
ends of the strips so that they will not be 
under this extra outside turn. Having 
completed the extra turn, bring the wire 
back to where it started and put on 10 
turns. At the end of the tenth turn, 
bring the wire off to the side again and 
put a turn around the bottle, keeping it 
free from interfering with the ends of the 
strips. Again, bring it back and put on 
three turns. This completes the winding. 


i heed come the finishing touches. Cut 
off one end of the first strip just a 
little bit shorter than the coil is wide, and, 
after wetting the gum again, bend the end 
over and stick it on the wire. Do the 
same thing with the other end of the 
strip. That will hold the wire tempora- 
rily. Cut off the extra wire at the start 
and finish of the coil, leaving leads about 
6 inches long. Also cut each extra turn 
at a point diametrically opposite the 
place at which the extra turns were 
started. That will make four more leads 
which, with the start and finish, make six 
leads, two for each of the three coils. 
Now cut off the other strips, bend them 
over, and stick them down. 

This done, hammer the glass bottle 
gently until you have broken it out from 
within the coil. You will then have a 
finished self-supporting winding. The 
fifth strip mentioned is to be wound 
around the coil over the first strip where the 
leads come off. This is to provide a little 
additional strength at this particular point. 

When you are ready to assemble the 
other instruments, put the condensers, 
telephone jack, and panel support pillars 
on the front panel. The panel support 
pillars should be 34 inches long, 34 inch 
in diameter, and threaded at each end for 
6/32 screws. These are standard items 
at most radio stores. Then mount the 
sub-panel on the pillars. 


HE tube panel should not be put in 

place until it has been completely 
wired. In the rear view (Fig. 1) you will 
see a short brass pillar on the left hand 
rear terminal screw, in place of the usual 
thumb-nut. Another similar pillar is 
used on the terminal screw diametrically 
opposite. These pillars, 34 inch long by 
5/16 inch diameter, threaded for 6/32 
screws, are employed to fasten the socket 
to the under side of the tube panel. Con- 
nections are made with these points by 
soldering lugs between the threaded 
washer on the socket and the pillar. 

To make the appearance a little simpler, 
the supports for the automatic current 
regulators, used in place of rheostats, are 
fastened right on the tube panel. One 





regulator is of a type for small-size dry 
battery tubes, while the other is for 
standard tubes. By pulling out or 
pushing in the little anti-capacity switch 
on the tube panel, either one can be put 
into the circuit. This is easier, perhaps, 
than using a rheostat. 

The exact wiring is shown in the circuit 
diagram (Fig. 7). As much wiring as is 
possible should be done before the coil 
unit is put on the panel. 


W£#EN you are ready to mount the 

coil, hold it under the tube panel so 
that the two-turn coil, which is in the 
primary or antenna circuit, is next to the 
panel. Cut off the leads from the antenna 
coil so that they will run directly to the 
antenna and ground binding posts. Solder 
them in place. This gives a temporary 
mounting for the coil. Then run the 
secondary lead next to the antenna coil to 
the grid leak and grid condenser, and the 
other secondary lead to the A-battery 
binding post. After that, connect the end 
of the tickler coil next to the secondary 
with the fixed plates of the regeneration 
condenser, and the bottom end of the 
tickler coil with the plate binding post 
on the socket. 

The exact order of these leads is im- 
portant, for the set will not regenerate 
unless the directions are followed out 
precisely. It is essential also to connect 
the upper, or grid, end of the secondary 
with the fixed plates of the wave-length 
condenser, to avoid body-capacity effects. 
The balance of the wiring is shown 
clearly in the diagram. 

When the set is completed, a six-volt 
battery should be placed across the A- 
battery binding posts, and a 22- to 45-volt 
battery across the B-battery binding post. 
The antenna and ground are put on the 
other two terminals. So as to make no 
mistake, if you use a small dry battery 
tube, t'ke out the automatic current 
regulator marked A, and see which setting 
of the switch cuts in the control for the 
tube. After that you can leave both 
regulators in place and throw the switch 
to whichever one goes to the tube you are 
using. 


Set the regeneration condenser at 


about maximum capacity and vary | 











the wave-length condenser back and forth | 


until signals are heard. Then reduce the 


capacity of the regeneration condenser | 


until the set stops oscillating. 


If it does | 


not oscillate, as is indicated by a double | 
plucking sound when the grid terminal of | 
the socket is touched, reverse the leads | 
from the lower or tickler section of the | 


coil. You may have to put a fixed 


condenser of .00025-microfarad capacity 
across the terminals of the regeneration | 


condenser, although that should not be | 


necessary. 

The wave length of this outfit runs from 
approximately 50 to 125 meters, sufficient 
range to cover practically all the im- 
portant short-wave transmitters. 


NOTHER useful radio construction 
, article, will appear in next month’s 
issue. 
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Complete Parts for 
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Send For Thi 
Sensational Radio 
Bargain Book-FREE 


Order Direct From This Page! Save 


About One-half! Compare our prices 


with others. Only highest grade nationally 
known GUARANTEED parts. OUR GUARANTEE 
PROTECTS YOU. Money cheerfully refunded if you 


are not satisfied. Be sure to write your order and state prices plainly. 









OUR CATALOG IS FILLED WITH $ ° 
Bargains Like These s 


CONDENSERS 
23-plate plain Cond’n’r.$1.29 $ 
23-plate Vernier Cond’r 2.69 & e 

RHEOSTATS and 














Send | post office or express money ¢ order or bank draft for total amount POTENTIOMETERS 
e prompt shipment. ALL PRICES ON THIS PAGE INCLUDE Bakelite Rheos’ t, 6-ohm .38 ®@ 
SHIPPING “CHARGES RIGHT TO YOUR DOOR. Refer to any bank or com- Bakelite“ 30-ohm _.69 - 
mercial agency regarding our reliability. If your favorite circuit is shown here, order Bakelitd Vernier Rheos’t 1.145 @ 
direct from this ad. No skill required to build your own radio with Randolph parts, Panels Bakelite Potentiometer, e 
aro all drilled. Instructions are simple and complete. Everything comes ready to assemble. Se Gi soc 0 4 00s . 69 >: 
direct! All shipping charges prepaid. TRANSFORMERS e 
Rasdeie® Special, 6 to $ 
2.16; 3% to 1.. 41.89 4 








Sink lair Special, 8 to 1, 
2.55; 3% tol.... 2.248 
TUBE SOCKETS & DIALS $ 





4” Hygrade Dial..... .299 
Bakelite Socket...... .28@ 
Weston Plug ........ ‘45 


VARIOMETERS 
Moulded Variometer... 2.39 


Two-Stage Amplifier 


May Be Used In Connection 
With Any Receiving Set 
1 7x9 or any standard Bake- 


Bakelite moulded..... 3.45 
HEADFONES 
Randolph Special, aay 











lite Panel. 
1 Thordarson or Columbia 
High-ratio Transformer. 
1 Thordarson or Columbia 
Low-ratio Transformer. 
2 Bakelite —— 
3 fae ee — 


2 2-¢ 
| ae $4 990 
9 Binding Posts. = 


Diagram and Instructions 


or wiring. 





Blue Bird Special. . 
LOUD SPEAKERS 



























COMPLETE PARTS American Bell 
rons Anperuse NEUTRODYNE RECEIVING SET 3 ancrcan Bell... .5-- 3.98 § 
Genuine Hazeltine Licensed Fada, Freed-Riseman, er other Genuine Licensed Parts speaker unit....... 6.95 4 
i [r28xh Drilled Panel. PARTS FOR 5-TUBE SET: 3-Gang Bakelite Socket. COUPLERS and cons e 
All American or Columbia Audio Transformers. 35 feet Hook-up Wire. 180° Variocounl 95 4 
3 4” Bakelite Dials. Binding Posts. 1 Wave Control Neutroformer, Reinartz C mm . <n ’ 4125 8 
3 Filament Control Jacks. 1 Grid Leak and Condenser, 2 R. F. Neutroformers. Electric Soldering I 1.29 © 
1 Vernier Rheostat—30-ohm. 2 Bakelite Sockets. 1 Baseboard. 5-TUBE 75 Cockada Coi il ing Tron. 1.65 $ 
1 Plain Rheostat—6-ohm. 1.001 Condenser. 2 Neutrodons Three-C dh, ‘Wner. ' 2958 
1 strip Bakelite, 6x1x¥#. 1 Dubilier By-Pass Condenser. 3 Bezels. @ Ambassador Coil oe. : 2:95 4 
Complete blue-prints and working diagrams and instructions. et ee rs 

—o 


PRICE—3-Tube Set, $26.45 
@cecccccccceceere 


: SUPER : 
3 Heterodyne: 


° Containing 3 Inter- e 

$ mediate Frequeney : 
e Transformers, Filter @ 
@ Transformer, Oscil- -< 
e@ lator Coil and 2—e 
®1 M. F. Condensers. . 


$°1975 ere 3 


@ With Audiofre- @ e 
@ wen, ‘Tygns. of 





COMPLET. PARTS 
FOR 3-TUBE 

1 Cockaday Coil. 

2 23-plate Hy-Grade Cond. 3 3” Bakelite Dial: 


1 


1 Bakelite Rheostat, 

3 Bakelite Sockets. 

1 high ratio Columbia or All- 8 aa Posts. 
American Transformer. 1 a xa” 

1 Single Circuit Ja 


COCKADAY RECEIVING SET 


sooth aera Our Guarantee 
Every article exactly as rep- 
resented. Every article is 


tested before shipping. Com- 


akelite Rheostat, 30-ohm. 1 Grid Leak and Mica Cond. 
6-ohm. if Switch Points, 2 stops 





merican Transformer. 





PARTS FOR REINARTZ RECEIVING SET 


1 7x18 Bakelite Panel. 

1 Vernier Bakelite Rheo, 
1 Bakelite Socket. 

1 23-plate Lo-loss 






1 Genuine Rheinartz Coil. 

2 doz. Switch Points and Stops. 
3 Switch Levers. 

25 feet Busbar Wire. 


1-Tube 











o 
°o 
> 
> 
4 
> 
> 
> 
> 
a 
2 
b 
> 
> 
> 
a 
> 
> 
> 


Complete Parts for 


ACME é:rvex 


3 Acme A-2 Transformers 

1 Acme R-2 Transformer 

1 Acme R-3 Transformer 

1 Acme R-4 Transformer 

4 Bakelite Tube Sockets 

1 Duplex or Bremer-Tulley 
Lo-loss 23-plate Conden- 


ser. 
1 Frost Potentiometer- 
Rheostat. 

1.00025 Fixed Condenser 
with grid leak monting. 
1.0025 Fixed Condenser. 
2 008 pized Condensers, 
1 .005 Fixed Condenser. 

1 itw Crystal Detector. 





8 Binding Bosts. R 8-TUBE 
1 3” Bakelite Dial. 1 ry BS Vernier Bremer Tully or Duplex Condenser. 
1 2-circuit Phone Jack, 1 Lo-loss Vernier Le roger 4 Ang Duplex Condenser. 
1 —_ Spaghetti. 1 Frost Potentiometer. 1 1-N Leak. 
25’ if fi Hook-up Wire. 2 24” Bakelite Dials. 
1 SON 990- a Grid Leak. 2 1 Single Circuit Jack. Osci 
1“C” B ow 2 2-Circuit Jacks. ‘Cc 
1 7x2 1h "Bakelite Panel 4. 8 x 35 Baseboard. 
—drilled. 1 35 ft. Busbar Wire. 
1 Baseboard. 1 for Binding Posts. 
Complete set blue-prints 1 


and instructions for wiring. 


Instructions, blue-prints and complete layout. help you solve all your 

4-Tube radio problems, and fur- 

nish up-to-date informa- 

$2085 : RANDOLPH RADIO CORPO te 

operation and ices Tee 

=——— ment is service is 

terest... $1748: 299 N. Union Ave. Dept. 69 Chicago, HMlinols 3 to cur customers $ 
s d e 
Masietrcsthenalie ieee: RTE IO ~ tc , TOPOTTCITODS IS 





SOSSSSCSSCSESCEESESETVUGUTIUCVITTF 





SOSOSCSOSSSESSEESTVUITIEITTVTTT 





ck. 

1 low ratio Columbia or All- 3 pone. 

A 1 Baseboard. $1 95 
pe ee eat aapaey and whey diagrams. 





COMPLETE PARTS 


e 
° 

r 

« 

. 

& 

: 

Bakelite Binding Post ‘Strip. ° 
” 

s 

e 

eo 

e 

& 

@ 













Var. Cond. ag be id Leak an 
Drilled J Bakelite. plete satisfaction guaranteed 4 1 1- late Lo- loss . Condenser er. "y serum SET 
ar. Cond asebdoar 
or money will be cheerfully 3 Bakelite Dials. 9B 3inding Posts. 45 
refunded. Blueprint and Complete instroctiy, 
eccccccccsoooocoocooocoeosooes 3-Tu AS re A 
ccckenaihiadbeee 





FREE 


BIG MONEY-SAVING 
RADIO CATALOG 


containing a thousand bar- 
gains of everything on radio 
—parts, supplies, complete 
parts for sets, complete 
sets, etc., also a mine of 
very latest information on 
all different circuits, com- 
plete list of. broadcasting 
stations, and other valu- 
able, up-to-the-minute 
radio data. Send your name 
and address on a card or 
letter. We will send. cata- 
log free. 


Free Service 
Department 


Our radio engineers will 


SUPER-HETERODYNE 


1 8x36x#,” Dr’ld. Bak. Pan. 


8 Bakelite Sockets. 
7 Binding Posts. 

1 Filter Transformer 
. Laphister Sates 


‘EO? 
i nashey ‘Switch. 


3 All-American or Columbia Long-wave Transformers. 
connecting batteries. 2 All-American or Columbia Audio Transformers. 






rIS} This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 



















ATLAS floods the 
room withthe best 
that’s in your set. 
Write for the inter- 
esting booklet you 
ought to read be- 
re buying 











Multiple Electric Products 
Co., Inc., 36 Spring Street, 
Newark, N. J., Dept. B. 


POPULAR SCIENCE MONTHLY 


& 





TRADE; MARK 


Ry DIO REPRODUCTION 























New York, Boston, Philadelphia, 
Baltimore, Pittsburgh, Detroit, 
Chicago, St. Louis, Denver, 550 ~ 


Howard Street, San Francisco. 


Marconi Wireless Telegraph Co. of Canada, Ltd. 
Sole Canadian Distributors 
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A slight turn of the ex- 
clusive Atlas harmonizer 
(Pat. applied for) — and 
your speaker is harmo- 
nized with the broadcast 
you are hearing and the 
set you are using. It 
gives you radio—as you 
ought to hear it 


Mh 


































































ce 
















































































at 
Aitlas unit, with at- 
tachment couplings 
to fit all standard 
phonographs. 


























© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 





ART COLOR PRINTING CO., NEW YORK 


OTe 
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New type Atlas 
with the strik- 
ingly beautiful 
bronze-brown 
ripple-finish 
gooseneck horn. 


m4 








ha 








POPULAR SCIENCE MONTHLY 
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Better -Costs Less 
Radio 


INK of the boundless delight of that dear old mother, con- 
fined to the house by the rigors of winter or the infirmities 
of age, when she listens in for the first time on a Crosley 

Radio. Imagine the joy of the kiddies, when they awaken you 
Christmas morning with the glad tidings that ‘‘Santa has brought 
us a Crosley Radio.” Then decide to make this a Crosley Christ- 
mas. 


There can be no gift with greater possibilities for continued happi- 
ness than a Crosley set. It carries Christmas along through the 
year, continually giving new thrills and happiness, and bringing 
pleasant thoughts of the giver. 


It is a delight to operate a Crosley. The immediate response to 
the turn of the dials; the clearness of reception from far distant 
points; the real ease with which local stations may be tuned out; 
all help to make Crosley reception distinctive and exceptionally 
pleasurable. The very low cost at which this really remarkable 
radio performance can be obtained places Crosley sets within the 
reach of all—the ideal Christmas gift. 


BEFORE YOU BUY—COMPARE YOUR CHOICE WILL BE A CROSLEY 
. For Sale By Good Dealers Everywhere 


Crosley Regenerative Receivers are licensed under Armstrong U. S. Patent 1,113,149 
Prices West of the Rockies add 10% 


Write for Complete Catalog 


THE CROSLEY RADIO CORPORATION 


Powel Crosley, Jr., President 
1217 Alfred Street : Cincinnati, O. 
Crosley Owns and Operates. Broadcasting Station W L W 





Crosley One Tube 
‘Model 50, $14.50 
With tube and Crosley Phones $22.25 








Crosley Two Tube Model 51, $18.50 
With tubes and Crosley Phones $30.25 


Crosley 
Head Phones 
Better—Cost Less 
$3.75 
Crosley Three Tube Model 52, $30.00 
With tubes and Crosley Phones $45.75 
© Crosley Trirdyn Regular, $65. 


With tubes and Crosley Phones $30.75 



















Mail 
This 
Coupon 
At Once 
The Crosley 
Radio Corp'n. 
1217 Alfred St. 


Cincinnati, O. 


Crosley Trirdyn Special, $75.00 
With tubes and Crosley Phones $90.75 


Mail me, free of 
charge, your catalog 
of Crosley receivers 
and parts with booklet 

entitled “The Simpli- 
city of Radio.” 





ae 


Crosley Trirdyn Newport, $100.00 = 


With tubes and Crosley Phones $115.75 Address 





tS] This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 








